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bright hardened stainless sells! 


you can really sell bright hardened stainless and other high alloy steels, because 
they save money for your customers. 


this has been demonstrated by the people at Syracuse Heat Treat Co., Syracuse, 
N. Y. In the two years since they installed this ‘Surface’ high temperature muffle 
furnace, they have sold their customers savings—cost cut $1.87 on one part 
_.. hand stoning operation cut from 30 to 5 minutes on another . . . delivery 
in half the previous time .. . Uighter specifications met. 


and you earn yourself, as the Syracuse people found out, because the furnace 
delivers parts clean and bright, and eliminates costly, time-consuming descal- 
ing operations. The market is good for the premium product this furnace 
permits, Why not tap it now? 


write for the story on bright hardening stainless 


SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO 
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Prizewinning Cover From Cleveland Art 
School Competition Is by Jack Jonnson 


Powder Metallurgy Permits Air Cooling of Turbine Blades, by R. W. A. 
Buswell, I. Jenkins and E. R. Perry 


A practical solution to operating engines with gas at over 2000° F. has been developed 


in Britain. Matrices of many tiny cooling passages are formed in metallic blades by vola 
tile cores properly placed in powder metal pressings. (H general, T 25, SG-h, Co) 


Selection and Application of Furnace Atmospheres for Carbon Control, O, E. Cullen 
A furnace atmosphere containing about 20% CO, 40% H, and 40% N, can be used to 
carburize, carbo-nitride, recarburize decarburized surfaces, clean harden or increase 
the carbon content of strip to a uniform higher level. Careful measurement and control 


of dew point is needed, (] 2) 
Manufacture of Spot Welded Automobile Wheels, by Milton H. Grams 


Replacing of riveting lines by four-gun spot welding machines relieved a bottle wale in 
the production of automobile wheels, The welded wheels are stronger and can be 
assembled automatically with greater control of quality, (K 3) 


Production Control of Salt Baths in Germany, by Otto Schaaber 


Potential of bath is measured by immersing mild steel foil long enough to carburize 
throughout and estimating its carbon content; quenching — of martempering 


bath is measured by time needed to heat a small cylinder through a specified range. (J 2) 


How Statistical Techniques Solve Metalworking Problems — Part Il, by Chester R. Smith. . 
Preplanning and statistical design of experiments can result in considerable savings. An 
example is given of a designed experiment that required less than half the time and 
material of a conventional investigation. (S 12, Ti) 

Predicting Corrosion Resistance by Microscopic Examination, by John H. Scott ; 
Stainless steel plates which must pass a 240-hr. nitric acid corrosion test can be released 
while the test is in progress by use of a quick microscopic screening method, (R11, SS) 

Reduction of Uranium With Magnesium, by H. A. Wilhelm. . 


First description of the process and equipment whereby thousands of tons of uranium 
meti al of extraordinary purity have been produced to fuel the Atomic Energy Commis 
sion’s reactors produci ing plutonium and heat. (C 26, U) 


Superconductivity, by A. Wexler 


One of the most interesting phenomena discovered in low-temperature research is the 
superconductivity found in a few elements and compounds, Unfortunately the highest 
temperature at which superconductivity is found is 18" K., about —430° F. (P 15) 
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Thermalloy* retorts 


on the job longer... 


A large ball and roller bearing company found retort 
service life increased 30‘, after they installed 
Thermalloy retorts. The retorts were used to 
heat-treat ball-thrust bearing races at an average 
temperature of 1750°F. for five continuous hours. 
The specially designed octagonal shape also 
provided more uniform tumbling action with less 
marring of parts. 


In our Elyria foundry, the most modern facilities 
are available to turn out quality high-alloy castings. 
In addition, retorts and muffles are X-ray inspected 
and pressure tested before shipment to make 

sure your Thermalloy castings give longer hours of 
trouble-free service. 


For further information on Thermalloy retorts, 
write for Bulletin T-239. Electro-Alloys 
Division, 7002 Taylor St., Elyria, Ohio. 


*Reg. U.S. Pat. Off. 
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Metal Progress 


Light Metal in Our Two-Ton Autos?....... 


Contents Continued 


Aluminum now comprises one percent of ‘the Amer rican passenger automobile ( onside "- 
ably more use can be foreseen as a substitute for copper in radiators and electrical sys- 
tems, for dyed sheet in interiors and for replacing gray iron castings. (T 21, Al) 


A Mere Youngster Salutes Its Elder 


The Engineer, British Weekly, celebrates its : undies dth anniversary. 


Atomic Age 
Atomic Reactors for Power - 
Extracts from 19th Semiannual Report of ‘Atomic Energy Commission 


Biographical Appreciation 


Conrad F. Nagel, Jr., Vice-President and Chief Metallurgist, Aluminum Co. of America 


Book Review 


A World Text on Chromium Plating, by G. Dubpernell. 


“Chromium Plating” 


Data Sheet 


, written by a Frenchman, Paul Morisset, in 1952, has been trans- 
lated by J. W. Oswald, with supplementary material by C. R 


. Draper and Pinner. 


Structure Vs. Corrosion Rate for Type 304L Stainless, by J. H. Scott 


Typical microstructures indicate “pass, 


Correspondence 


“questionable” 


and “fail” in quick screening test 


Recent Accidents With Large Forgings, by Eduard Houdremont 


Some experiences in avoiding flakes and embrittlement by proper heat treatment 


Steel Specifications, by W. D. Gilder; E. H. Snyder 


An example of inadequacies of steel specific vations for forging blooms. 


Shell Molding, by Jack E. Bolt; W. H. Dunn 


Comments on riser size of shell castings and reason for ability to produce thin walls. 


Digests of Important Articles 
Solubility of Nitrogen in Alpha Iron 

Effect of small percentages of vanadium. 
Fisheyes in Weld-Metal Test Bars......... . 120 


Suggests a mechanism involving the diffusion 
of hydrogen. 


Metastability of 18-8 Stainless Steel........ 126 


Extent of austenite transformation as a func- 
tion of cold work and tempering. 


Melting Practices for Stainless Steels. . 130 
Advantages of oxygen blowing. 
Dimensional Stability of Uranium. . . 


Dimensional changes impair effectiveness of 
protective jacket for reactor fuel. 


Structure and Properties of White Iron 


Metallographic study to explain scatter of test 
results from a single heat. 


Errors in Hardness Testing................142 


Specimen should be tilted no more than 2° to 
avoid errors in Vickers readings. 


Departments 
As I Was Saying, by Bill Eisenman. 
Engineering Digests of New Products. . 
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Relation Between Impact and Tensile 
Strength at Low Temperatures 154 
Use as criteria for temperature of brittle failure. 
Russian Theory for Creep Fracture 


Diffusion and migration of 
factor in fracture behavior. 


Vacancies 


Magnaflux Indications 


Effect of deoxidation and hot work on Magna 
flux tests checked by inclusion counts and 
deep etch patterns. 


New Industrial Uses of Electropolishing 165 


Process may be used to impart spec ial woper- 
ties to surfaces, as well as ornamental finish. 


British Foundry Practice........ 172 


Brief review of a British book al to Amer- 
icans as well. 


Welding of Gas Turbines in England. . 174 


Complex structures of highest quality are 
fabrication from thin high-strength material 
by gas-shielded arc welding 
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Yes, this was genius. 


Thomas A, Edison knew it. tn paying tribute upon the 
occasion of Doctor Acheson's passing, he said “ as a 
former associate | know the world loses a great genius.” 


Leo Hendrik Baekeland knew it. He remembered him 
“as a man who combined a most fertile brain with great 
strength of conviction.” 


Walter B. Pitkin knew it. This famous psychologist said 
“As he created his place in our civilization so does that place 
pass with him. None shall fill it.” 


And the press knew it. They used in their editorials 
such phrases as “world’s acclaim of a genius,” “one of the 
geniuses of his time,” and “the loss of an inventive genius.” 


But what makes genius? 


Employing a mixture of carbon, sand, salt, and sawdust 
in a simple but effective electric furnace, made up of a few 
strands of wire, a carbon rod, and a plumber's bowl, Edward 
Goodrich Acheson was able to bring into being a mass of 
scintillating crystals rivaling many gems in splendor and 
almost matching the diamond in hardness. These highly 
abrasive crystals he crushed and made into grinding wheels, 
and these wheels, in turn, were used to shape metals and 
make machines, Called “Carborundum" by Acheson and 
silicon carbide by the chemist, this new material did its job 
so well that it is credited with making possible today the mass 
production of automobiles, tractors, and countless other 
mechanisms. 


Possibly silicon carbide could be made better —harder or 
sharper. To this end Acheson subjected silicon carbide to 
higher temperatures for longer periods; what he obtained was 
not a harder substance but, instead, one of the softest — pure 
graphite. The extreme conditions to which he had exposed his 
jewels of industry brought about their disintegration, the 


ACHESON COLLOIDS COMPANY 
PORT HURON, MICH 


PHILADELPHIA, PA. 
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EDWARD GOODRICH ACHESON 


ACHESON DISPERSED PIGMENTS CO. 


INVENTOR 
SCIENTIST 
INDUSTRIALIST 


silicon passing off as vapor and the carbon remaining as a 
soft, unctuous residue. Manufactured graphite, destined to 
be of far-reaching importance, became another of Acheson's 
contributions to industry. 


Unquenchable curiosity, coupled with the indomitable 
spirit that was his, led him to uncover means of preparing this 
new product of the electric furnace in the form of plates and 
cylinders. Put to work as electrodes, these soon revolution- 
ized electrochemical and electrometallurgical operations. 
Acheson had now made commercially feasible the produc- 
tion of new families of chemicals and laid the groundwork 
for the present efficient manufacture of steel and alloys. 


During Acheson's painstaking efforts to produce graphite 
crucibles he experimented with many clays for use as binding 
agents —and he learned much about them—so much in fact 
that he was able to explain why the ancient Egyptians used 
straw in their brick making and what caused the formation 
of the deltas of the Nile and Mississippi. Most important, he 
discovered a method of rendering graphite colloidal. 


Colloidal graphite in modern industry plays a role that is 
varied and complex, its unique properties finding utility in 
such dissimilar fields as lubrication, electronics, metalwork- 
ing, and lithography, to name a few. The techniques origi- 
nated by Acheson for colloidally dispersing graphite are 
being applied to other solids including carbon blacks, pig- 
ments, and minerals. 


To those of us in the companies identified with Doctor 
Acheson, his perseverance and achievement are an inspira- 
tion, We are proud to offer this tribute to his genius on the 
100th anniversary of his birth. 


Acheson Industries, Inc. 


GREDAG, INC. 
NIAGARA FALLS, N.Y. 


ACHESON COLLOIDS LIMITED 
LONDON, ENGLAND 
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“ How. Parpner! Many thanks for this-here cowboy hat! I sure don't 

deserve it. I rasseled this herd as your president for one year only, 
and while my head size did increase a mite you made allowances for it 
when you selected this Las Vegas Rex Bell Cover.” And I was pleased at 
the kind words Elmo Ellsworth ‘see above left) recited when he told me 
I had been elected chairman of the board for the coming year of the 
American Convention and Travel Institute 

We were assembled at Hotel del Coronado, near San Diego, for the annual 
meeting of the Institute, and had just completed a very interesting and 
informative three-day session. It really was a pleasure to head up that 
grand bunch of members—and besides, I received a world of good advice 
The words of wisdom I remember best were from my good friend Elmo, 
who said, “Always buy the first round because the party never will get 
any smaller.” 

AS.M. President Ad Schaefer will soon join me in Palm Springs, and 
we'll set out on a visit to the Western Chapters. We understand (hearsay) 
that Edmonton has had a very severe winter, that it has been as cold as 
50 degrees below zero, and not above freezing since Thanksgiving. Now 
I bet you are saying “Bur-r-r, I bet President Ad and Secretary Bill get 
cold feet and skip Edmonton and Calgary (Alberta) Chapters.” 

You're on—and you lose. Ad and I are going to hotfoot it direct from 
Palm Springs to Edmonton and Calgary and make personal appearances 
and deliver charters to the two youngest Chapters in the ASM 

Then we ride the Scenic Dome across Canada to Vancouver to counsel 
and talk with and before the British Columbia Chapter. Then will follow 
in order the other Northwest Chapters—Puget Sound (Seattle), Inland 
Empire (Spokane), Columbia Basin (Richland) and Oregon Chapter (Port- 
land). President Ad will deliver his address and I'll talk on “The AS.M. of 
Today and Tomorrow,” and perhaps tell a story or a few, and by the end 
of the trip (it isn’t over yet) perhaps I'll be giving Ad's lecture and he'll 
be telling my stories 

The Shasta Daylight speeds us from Portland to the Golden Gate for 
rest over the weekend and a session with the executive committee at noon 
and a meeting in the evening. Then Los Angeles and San Diego in quick 
order, and we retire to Palm Springs for a long weekend. But soon we will 
get on our horses again or hitch-hike to Santa Fe to be with the 
Albuquerque and Los Alamos Chapters for a Ladies’ Night to be held in 
Santa Fe. (My stories go out the window!) 

Then to Dallas for the North Texas Chapter get-together before heading 
for Houston, the seaport on the Gulf of Mexico. Two days in Houston, and 
over-night to New Orleans for the final meeting of the journey 

At that point President Ad is 24 hours from Philadelphia and I am 32 
hours from Cleveland. We will get home and realize it was some jaunt, but 
it will be well worth it—for where and when in so short a time could you 
possibly meet and enjoy such a bunch of fine fellows as in the AS.M. That 
pleasure alone is worth traveling thousands, yes, many times a thousand 


miles, to enjoy Cordially 


W. H. Ersewman, Secretary 
American Society ror 
For Sate: Slightly used arctic equipment: two pairs felt boots; two wool 
union suits, heavy, ankle-length, red; two raccoon coats ‘college style) with 
pull-down caps; two sets electrically heated ear muffs plus two sets bat- 
teries with carrying case. No offers expected—no offers rejected 


MARCH 1956 


SOLVENTOL SOLVES another Metal Cleaning Problem 


SOLVENTOL SOLUTION 
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Solventol chemical research developed an entirely no 
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SOLVENTOL CHEMICAL PRODUCTS, INC. 


The Problem: 


Acid-resistant material had to be removed 


from feather-light, copper-and-plastic 
wiring pattern circuit boards ina wide 


variety of shapes and sizes 


you 
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MUELLER BRASS CoO. 
-FORGINGS 


give THUNDERBIRD tops 
a snug fit the year around 


The Motor States Products Division of Detroit Harvester 
Co.—a major supplier of top assemblies for convertibles 
—has found Mueller Brass Co. forgings an ideal answer 
for securely fastening down the tops on the Ford 
Thunderbird. In a summer shower or in the snow of winter 
the top is always snug and draft-free. There are a pair 
of each of the three Mueller Brass Co. forgings shown 
here used in locking the Thunderbird top securely around 
the sides and rear deck. The locking lever (A) is incor- 
porated in the top and operates a locking pin that 
fastens into the rear hold down clamp (B). A pair of 
side hold down clamps (C) are located just behind each 


door opening and clamp fasteners on the top hook into 
these forgings to rigidly hold the top in position. These 
forgings hold the necessary close tolerances and provide 
an excellent surface for buffing and chrome plating. 
In addition, the price is favorable and deliveries are 
good. For these reasons, as well as their inherent 
strength and durability, a switch to Mueller Brass Co. 
forgings can prove advantageous. Write today for our 
engineering manual (No. H-58565) . . . or better yet, 
call in one of our engineers to investigate possible 
forging applications in your products. 
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C. side hold down clamp 


@ WRITE TODAY FOR THE ENGINEERING MANUAL YOU 


Mueller Brass Co. Forgings 
Engineering Manual H-58565 


Tuf Stuf Aluminum Bronze Alloys 
Engineering Monval H-58563 


600 Series Bearing Alloys 
Engineering Manval FM-3000 


Copper Base Alloys in Rod Form 
Engineering Monval FM-3010 


METALS 
AND ALLOYS 
REVIEW 


by FRANK M. LEVY, Director of Research 


The other day one of our sales engineers stopped in to 
discuss gear applications and the subject got around 
to the amount of zinc pee we in gear and bearing 
alloys. Engineering books state that zinc is not desirable 
in bearing alloys. While this statement is true as regard- 
ing the commonly used copper-tin and copper-tin-lead 
alloys, it does not necessarily apply to other types of 
alloys. The 600 series bearing alloys, in which I am 
keenly interested, depend upon a high zine content 
along with several other metal constituents to provide 
them with their fine bearing properties. 

My explanation to our sales engineer was somewhat 
as follows: The question as to whether or not zine is 
detrimental in a bearing alloy depends upon the remain- 
ing constituents in the alloy. A comparatively small 
amount of zine is detrimental in a phosphor bronze 
alloy containing 80% copper, 10% tin and 10% lead. 
A zine content of 4% is permissible in a bearing alloy 
containing 88% copper, 4% tin and 4% lead when used 
in an application not subject to heavy loads. In these 
alloys the tin combines with some of the copper to 
form a hard copper-tin constituent which is distributed 
through the soft copper matrix, or mat of copper. The 
higher the percentage of tin present, the greater the 
quantity of hard copper-tin constituent formed. Zine 
also combines with copper increasing the hardness of 
the matrix. Therefore, when zinc is present along with 
a high tin content, the matrix becomes too hard and is 
“out of balance” resulting in poorer bearing qualities. 

In the 600 series, copper, silicon, manganese, etc., are 
present with zinc. There is sufficient manganese present 
to combine with the silicon to form a purple manganese 
silicide which is embedded in the copper-zine matrix. 
Since the manganese-silicide constituent has a much higher 
micro hardness than the copper-tin constituent in phosphor 
bronze, the matrix of the 600 series alloys can have a higher 
hardness without impairing the bearing properties, In 
this instance, zine is not detrimental but desirable because 
it produces an alloy with a high Brinell hardnesa which 
resists pounding and distortion. 

Like many engineers, we, too, were skeptical of the 
bearing properties of the first 600 alloy y ee he A 
manufacturer of worm driven truck transmissions was 
having difficulty with the failure of chill cast high tin 
bronze gears in busses used in the hilly section of Los 
Angeles and Pittsburgh, and solved his problem by 
using gears made from 600 metal. 

Since that time, we have had over a hundred succeas- 
ful applications on difficult bearing problems where cast 
bearing bronzes have failed. An interesting observation 
is that once a customer uses 600 alloys, he not only finds 
other applications, but continues to use it over a long 
period of years. Our original customers are still on 
our books 

In conclusion, we agree that zinc is detrimental to the 
bearing properties of the phosphor bronze type of alloys, 
but is of benefit to the 600 series alloys, ae it makes a 
harder matrix, permitting the alloy to resist pounding 
action better than the softer phosphor bronze alloys 

I've just about run out of space for this time but 
we'll have another subject for discussion later. If you 
have any problems or questions about non-ferrous 
alloys, just write me here at Mueller Brass Co, and 
we'll see what we can do. 


MUELLER BRASS CO. 


PORT HURON 20, MICHIGAN 
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MALLORY- SHARON 


reports on 


GUARANTEES 
faster 


machining 


MALLORY 


® Mallory-Sharon now guarantees that MST titanium and titanium 
alloy mill products contain no more than '/10 of 1% carbon, maxi- 
mum. Since larger percentages of carbon result in formation of hard 
carbides which greatly reduce machineability, this guarantee assures 
you that MST material has the optimum machining characteristics 
obtainable. 


Thus you can machine Mallory-Sharon titanium faster, save produc- 
tion time and cost. In addition, this low carbon level assures improved 
notch toughness, fatigue properties, and uniformity of material. This 
new quality standard, another first from Mallory-Sharon, is made 
possible by ‘Method S”’ vacuum double melting. 


Call us for your present requirements—or future plans—in titanium. 
For bulletin on Mallory-Sharon’s new Titanium—6% Aluminum-4% 
Vanadium alloy write Dept. F-3. 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


SHARON 
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INKL ENGINEERING SERVICES 


When you run head-on into a die block or forging problem 


because of new materials, methods, or products, call a Fink! Sales 
Engineer. He has a wealth of very valuable information plus the 
advantage of 76 years of Finkl experience. It is yours for the asking. 
Fink! Engineers will help you select the proper size die block, 
the right steel for the best results, the correct hardness lor greater 
production, or give counsel on any phase of forging practice. 
Any resulting specifications can be produced by Fink! crafts. 
men. Quality is controlled beginning with the making of our own 
steel to the final super-sonic tests. In every application, Fink! qual 
ity has proved that the best is the least expensive in the long run, 
When you next consider die blocks or forgings, consider Fink! 


for the finest. Ask for a Sales Engineer. There is no obligation. 


Offices in: DETROIT + CLEVELAND + PITTSBURGH + INDIANAPOLIS 
HOUSTON + ALLENTOWN ~ ST. PAUL + COLORADO SPRINGS 
SAN FRANCISCO + SEATTLE + BIRMINGHAM + KANSAS CITY 
Warehouses in: CHICAGO + EAST CAMBRIDGE - LOS ANGELES 


A. Finkl & Sons Co. 


2011 SOUTHPORT AVENUE+ CHICAGO 14 
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Inspecting the dramatic action of Park Chemical’s AAA quench oil 
are (I. to r.): Harold F. Wagner, Service Metallurgist, Commercial 
Stee! Treating Corp.; Wm. Askew, from Park's Detroit office; 
Anthony J. Beck, Chief Engineer, Commercial Stee! Treating Co.; 
and Merle Hoensheid, Plant Manager, Commercial Stee! Treating 
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QUENCHING WITH LOW DISTORTION” 


Says Merle Hoensheid 


General Manager, Stephenson Highway Plant 
Commercial Steel Treating Corp., Detroit, Michigan 


As Derroir’s largest heat treaters, and one of the oldest com- 
mercial heat treaters in the country, Commercial’s customer list 
reads like the blue book of industry. For the automotive leaders, 
for example, our heat treating must be of the highest quality, We 
can’t afford to take chances on any of our heat treating equipment 
or supplies. 


“That is why we have standardized on so many of Park Chemical 
Company's products. Park's AAA quench oil is a typical illustration 
of the dependability we find in their products. 


“We regard the 7,600- “gallon quench oil operation in our new 
Plant No, 2 as a vital cog in our overall heat treat production. 
Elaborate cooling chambers maintain a quench oil temperature of 
approximately 140 deg. F. After carburizing, the heat treat load is 
lowered by air control into the quench, as you see it here. 


“Park's AAA quench oil has been used here for fourteen months. 
It has extremely long life, with no breakdown, saponification, or 
rancidity. It has given us faster quenching, higher and more uniform 
hardness, with little or no distortion, warping, or cracking. Rejects 
are rare. 


“Despite the exacting demands of outstanding customer require- 
ments involving many types of steels, we have learned to depend 
onthe more than satisfactory results from Park's AAA quenching oil.” 


Park Triple A Oil is a blend of specially refined mi i oils taining accelerators 
and special anti-oxidants. tt cools steel faster in the critical temperature ranges and 
provides slow and uniform heat removal in the lower temperature ranges. Thus, the 
best surface hardness and penetration are achieved with no danger of cracking or 


distortion. It also has longer life and bright quenching properties. Park Triple A Oil is 


cially suitable for obtaining the maximum uniform oil-quenched hardenability 
from low and medium alloy steels. 


PARK KASE LIQUID CARBURIZERS + QUENCHING ond TEMPERING OS + CYANIDE 
MIXTURES + NEUTRAL SALT BATHS + HIGH SPEED STEEL HARDENING SALTS + TEMPERING 
end ISO-THERMAL QUENCHING SALTS + NO-CARB + NO-KASE «+ NO-TRIDE «+ PITCH COKE « 
LEAD POT CARBON + WOODSIDE RAPID CARBURIZERS (Non-Burning Type—Chercoe! Coke) « 
KEM-CUT (Metal Cutting Concentrate) 


PARK CHEMICAL CO. 


8074 Military Avense Detroit 4, Michigan 
Phone: TYler 5-7715 


PHILADELPHIA BRANCH PLANT 
3031 N. Melvole Street 
Phone: GArfleld 6-6030 


LICENSED MANUFACTURERS 


Park Italiana Electric Resistance Canetco, Lid. 
Via Pecchio 9. Furnace Co. Ltd 137 Wellington St, West 
Milano, Italy Netherby, 161 Queens Road Toronto, Canada 


Weybridge, Surrey, England 


DETROIT — 2074 Military Ave., C. R. Foreman, W. P. Askew, L. S. Woodside. 

CLEVELAND —R. W. Cameron, 19106 Southgate Road, Phone: LOngacre | -8077 
CHICAGO —M. J. Vandenberg, 2008 W. 102nd Street, Phone: CEdarcrest 3.7135 
REPRESENTATIVES 4 EAST LANSING, MICH. —& Hammerstein, 1015 Northiawn, EDgewood 2 3926 
CINCINNATI — james F. Hetz, 1313 Mimosa Lane, Phone: GRandview 1.3145 
LYNNFIELD CENTER, MASS. Setties, 65) Lowell St, Phone: 4.3990 
PHILADELPHIA —T. J. Clark, 3031 N. Metvale Street, Phone: GArtield 6-6090. 


MINNEAPOLIS — industrial Electro-Gas Equip. Co., Phone: ATilantic 1907. 
LOS ANGELES —California Alioy Products Co., Phone: ANgelus | 2161. 
HOUSTON —™. K. Griggs Co., Phone: CApitol 8-226] — 7-5523 

KANSAS CITY, MO. —industrial Electro-Gas Equip. Co., Phone: Victor 3154. 
ATLANTA —A. J. Mueller Co., Phone: CHerokee 0185 

TULSA —Ward & Kimball Chemical Co., Phone: Gibson 7-0168. 


i 
d 
\ } 
: As | 
AGENTS 


Complete 
instrumentation! 


Riehle-designed...Riehle- built 


Riehle Universal Testing Machines — the console. A complete family of recorder 
whether hydraulic or mechanical —can be accessories is available — comprising various 
equipped with the most modern and flexible types of strain measuring instruments for 
autographic strain measuring instrumenta- magnification ratios up to 1000:1, strain rate 
tion. The Riehle-built Recorder is located indicator and time interval marker. Mail 
under the writing table of the Indicating coupon for further information. 


Unit with its controls placed conveniently on 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc. 
Dept. MP-356, East Moline, Illinois 


At no obligation, please furnish additional information: 
Send literature. 
{.) Have a Riehle sales engineer call at first opportunity. 


Rie h le TESTING MACHINES 


A DIVISION OF 


fm American Machine and Metals, Inc 


EAST MOLINE, ILLINOIS 


COMPANY 


AGORESS 


city zone STATE 


ATTENTION MA 


*e 

| 

' 
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Tube-in-Strip 


A new mill product in the form of a 
single strip, or sheet, of solid copper, 
brass or aluminum in which tubes are 
inflated to desired running lengths in 
a variety of shapes or sizes has been 
announced by Revere Copper and 


Brass, Inc. The new product has ap- 
plications in the heat exchange field, 
including refrigeration and air condi- 
tioning, chemical, food and petroleum 
processing, automobile radiators. Ex- 
cept for the expandable portions, the 
metal is a solid strip of metal derived 
from a suitably treated casting and 
the product does not consist of two 
pieces of metal brazed, welded and 
rolled together. The metal can be 
stamped or drawn into desired shapes 
prior to the expansion of the channels. 
The expanded channels can be made 
circular in section, or during the ex- 
pansion operation the metal can be 
forced into dies for the purpose of 
producing other than circular sections. 
It is also possible to inflate channels 
on one side of the strip or sheet only, 
leaving the other surface flat. 

For further information circle No. 569 
on literature request card, page 32-B. 


Cadmium Plating 

A new process for bright cadmium 
plating in still tanks has been an- 
nounced by Hanson-Van Winkle- 
Munning Co. Cadalume makes bright 
dips unnecessary, although it will 
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new products 


take conversion coatings. Although 
the deposit is bright as deposited on 
deeply recessed work, a 1° nitric acid 
bright dip may be used to brighten 
Most con- 
solutions, or 


low current density areas. 
ventional 
bright cadmium 
verted to the Cadalume process by 
adjusting the solution and adding the 
required amount of addition agent. 


For further information circle No. 570 
on literature request card, page 32-B. 


cadmium 
bath, can be con- 


Portable W elder 


A portable welding machine de- 
signed specifically for manganese steel 
and hardfacing work on irregularly- 
shaped parts has been announced by 
the Amsco Div. of American Brake 
Shoe Co. The welder is mounted on 
large casters and is designed to plug 
into a-c or d-c welding units by a 
single cable. It operates on a current 
range of from 150 to 450 amp. As an 


Largest Vacuum 
Melting Furnace 


This new 2200-pound vacuum melt- 
ing furnace was 
weeks at the Syracuse plant of Vacu- 
um Metals 
owned by 


tapped in recent 
Corp., which is jointly 
Steel Co. of 
America and National Research Corp. 
The design, which was based on 
five years of operating experience 
with vacuum 
furnaces, was by the Research Div. 
of National Research. The furnace 
was built by the Equipment Div. of 
National and installed by the engi- 
neering department of the Sanderson- 
Halecomb Works of Crucible Steel. 
The furnace is remotely operated 
by the melter, who can control from 


Crucible 


such semi-continuous 


one console the charging, mold trans 
fer and pouring operations. The melt 
ing unit is enclosed in a %-in. thick 
airtight and 


steel 


stainless 
chamber, with connecting air 


liquid cooled 
lock chambers for charging raw ma 
terials and discharging ingots. Design 
makes it possible to charge melt, pour 
and remove ingots without affecting 
the vacuum in the melting chamber 
The mold-handling mechanism makes 
it possible to cast ingots of varying 
singly or in 
multiples from a single heat. 

This new unit increases by 60 to 
75 tons the monthly potential supply 
of vacuum melted metal for indus 
try. 

For further information circle No. 571 
on literature request card, page 32-K. 
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HOBBING. Flooding the cutting edges of a high-speed 
steel hob working 1117 steel, S E.C_O. provides lubricity 
and cooling power needed for long tool life. 


TURNING AND DRILLING. During the machining of a 9-in CENTERLESS GRINDING. In grinding 4320 H steel pins 
piece using carbide-tipped tools, S.E.C_O. removes heat fast S.E.C.O. keeps wheels clean. Grinding dirt drops out 
assures long runs, top speeds quickly ...is not recirculated. Parts are rust-protected 


SUNOCO EMULSIFYING CUTTING OIL 
HANDLES 4 TOUGH JOBS...EASILY 


Whether you are shaping, hobbing, grinding, reaming, 
boring or milling, it will pay you to look into the advan- 
tages of SuNoco EMULSIFYING CUTTING OIL. 


Moderately priced, S.E.C.O. has been industry’s most 
widely used soluble cutting oil for years. Higher-than-ever 
machining efficiency, increased detergency, easier mixing, 
and other added advantages are helping keep S.E.C.O. 
the leading emulsifying cutting oil in the country today. 


For complete information about S.E.C.O. see your Sun 


DRILLING AND REAMING. On steel fore = representative. Address SUN Or, Company, Philadelphia 
ings with a 350/400 Brinell, S.E.CO 


keeps drills cool...gives clean cutting 8 Pa., Dept. MP-3. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY } 


Philadelphia 3, Pa. 


IN CANADA: SUN OIL COMPANY, LIMITED, TORONTO AND MONTREAL 
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accessory for hardfacing, the welder 


serves as a semi-automatic device for 
feeding flux-coated welding wire to 
parts of machines, or implements, 
being resurfaced with new metal. The 
welder features a self-feeding mech- 
anism for keeping the welding arc 
supplied with welding wire at a rate 


proportional to the size of the are. 
A conical hopper is mounted above 
the welding wire outlet as a means 
of storing and feeding flux. The flux 
adheres to the wire by the magnetic 
field created by welding current, and 
each 1-qt. refill from the hopper serves 
for 15 min. of welding. 


For further information circle No. 572 
on literature request card, page 32-B. 


Degreaser 


Manufacturers Processing Co. has 
announced a new degreaser for small 
parts and chips. They are moved in 
a “corkscrew”, circular uphill action, 
passing through a liquid immersion, 
liquid rinse, and solvent vapor zone. 
Clean parts are discharged through 
an unload chute located 42 in. from 
ground level. This Vibra-Degreaser 
action is made possible by a combina- 
tion of flexible, vibrating leaf springs 
and electro-magnets to which the 
spiral trough is attached. The assem- 
bly is energized by a pulsating cur- 
rent creating the vibration that trans- 
ports the work through the cleaning 
cycle and on to the unload chute. 
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Vibra-Degreaser is capable of clean- 
ing up to 3,000 lb. of chips or metal 
parts per hour and requires 5 x 5 ft. 
of floor space. 

For further information circle No. 573 
on literature request card, page 32-B. 


Induction Heating Equipment 


A new control station for use in 
conjunction with remote station and 
motor generator equipment of either 
960, 3000 or 9600 cycles and ranging 
in power output from 30 to 300 kw. 
has been announced by the High Fre- 
quency Heating Div. of Lindberg 
Engineering Co. It can be employed 
in all heat treating processes. A con- 
stant check is maintained on air tem- 
perature, water temperature, high 
voltage door interlocks, water-flow 


and other operating conditions of both 
motor generator set and heating sta- 
tions. A special selector switch en- 
ables complete testing of control cir- 
cuit and checking of protective devices 
without operating the generator. 

For further information circle No. 574 
on literature request card, page 32-B. 


Creep Testing 


Four basic types of creep tests can 
be performed on a newly designed 
creep testing machine of 20,000 Ib 
capacity announced by the Baldwin- 
Lima-Hamilton Corp. The new ma- 
chine, with differ- 
ent subassemblies, 
can be used for 
long time creep 
tests and for 
creep - rupture 
tests. The same 
basic creep ma- 
chine with differ- 
ent components 
can also be used 
for relaxation 
tests and constant 
strain rate tests. An improved fur- 
nace provides for tests up to 1800° F 
It is of tubular type 14-in. long and 
has thermocouple for heat measure 
ment and control. Creep measure 
ments can be made inside the furnace 
by means of an optional extensometer 
attached to the specimen over a 3%- 
in. gage length. It has a range of 2 in 
A strip-chart recorder for time vs. 


elongation can be used with the 


machine, taking creep measurements 
from either extensometer or loading 
screw pick-up. 

For further information circle No, 575 
on literature request card, page 32-K. 


Flaw Tester 


A new ultrasonic-transmission test 
ing device for detecting laminar flaws 
in metals, cupping in bolts, brazing 
defects and simiiar discontinuities has 
been developed by Branson Instru 
ments. The part to be tested is im 
mersed in a liquid and continuous 
ultrasonic waves are passed through 
it from the transmitting transducer 
to the receiving transducer. Discon 
tinuities in the part reduce the amount 
of energy picked up by the receiving 
transducer and this reduction, in turn, 
is registered in a meter reading. A 
predetermined acceptable quality leve! 
may be set. Indicating lights are pro 
vided for differentiation of good and 
bad parts in high-production testing 


For further information cirele No. 576 
on literature request card, page 32-1. 


Cut-Off Machine 


Klaas Machine & Mfg. Co. has 
announced a machine using standard 
components for cutting off extruded 


materials. Air cylinders, controlled by 
microswitches, actuate the rolls and 
cut-off blade. Speed is dependent on 
the rate of extrusion. The extruded 


material is looped before it reaches 
the roll feed. A microswitch at the 
end of the conveyor stops the machine 
if the loop is taken up. Any extruded 
metal that can be sheared can be 
accommodated. 


For further information circle No. 577 
on literature request card, page 32-1. 


Heat Transfer System 


A unit, employing eutectic heat 
transfer salt and especially designed 
for heating metal-forming dies hae 
been announced by American Hydro 
therm Corp. Temperatures up to 
1000” F. can be produced at no pres 
sure. Close control of temperature 
can be maintained at the point of 
application. The salt used is nontoxic, 
noncorrosive, nonfouling and chem 
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New Series 8000 

Potentiometer-Recorder 

..tops in accessibility and 
ease of adjustment 


FLUORESCENT LIGHT ILLUMINATES SCALE AND CHART 
(Available as an optional extra) Control Point 
Direct indicating scale—iarge mymerals are easy to see. J 


Chert Width 
And 


Chart is if in. 


wide, 120 ft. 
_long: 


Chert Drive 
Permits use of 
the controller 
without record- 
\, ing. 


Operating Knob 
Twist knob to pull out chort, Finger Holes Full Scale Balancing Speed 
push button to pull out chart Make it easy to grasp Low speed is 15 seconds, 
and recorder drive assembly. chart to refer back. high is 2 seconds 


Accessibility and ease of adjustment were 

primary design considerations when 

Wheelco developed the new Series 8000 

Potentiometer-Recorder. While every 

Wheelco instrument is built to function 

with maximum accuracy and minimum 
maintenance, this new null-balancing type electronic recorder was de- 
signed to be especially easy to use. 


The front cover swings open 180 deg, thus permitting the chart drive 
to swing out a similar 180 deg, making the internal mechanism acces- 
sible. Wheelco Series 8000 Potentiometer-Recorder is available to 
measure, indicate, control, and give permanent record of variables such 
as temperature, speed, strain, hydrogen ion (pH), and any other quanti- 
ties which can be resolved into electrical signals. 


Send for new catalog which gives complete technical information on 
this latest Wheelco instrument. 


WHEELCO INSTRUMENTS DIVISION 
Barber-Colman Company 


Dept. C, 1518 Rock Street, Rockford, IIlinois 
BARBER-COLMAN of CANADA, Ltd., Dept.C, Toronto and Montreal, Canada 


ically stable. Units are manufactured 
by Bethlehem Foundry & Machine 
Co. and come complete with salt pump, 
tank, piping and instrumentation. 


For further information circle No. 578 
on literature request card, page 32-B. 


Specimen Polishing 

Buehler, Ltd., has announced an 
automatic polishing attachment for 
metallurgical specimens. The low cost 
unit is designed to fit all Buehler 8 in. 
low speed polishers. It accommodates 


six mounted specimens of 1 in. diam- 
eter, or 5 of 1% in. diameter. The 
complete polishing procedure for the 
group of specimens requires about 20 
min. Satisfactory results are attained 
with samples of different characteris- 
tics polished in the same group. 


For further information circle No. 579 
on literature request card, page 32-B. 


Castable Refractories 

Two new hydraulic setting, castable 
refractories have been announced by 
the Robinson Clay Product Co. Robin- 
son Flint Cast 29, a high strength 
castable approximately twice as strong 
as regular castables, is intended for 
forming hearths, doors and supported 
roofs. It also has a higher melting 
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-»- ONE FOR YOUR EVERY 
HEAT TREATING NEED! 


hether it's versatility you need—a single furnace that can 

handle any number of different heat treating jobs efficiently 
—or a specialized piece of equipment to do a single job to 
super-critical tolerances—Pacific’s complete line gives you 
exactly the right one for your job! 


The installations shown here are just a few of Pacific's “standard” 
furnace designs. In addition, modifications or completely 

custom designed furnaces can be built to your own specifications, 
A Pacific field engineer will be glad to discuss your heat 

treating problems or requirements—write today ! 


INDUSTRIAL 
HEAT TREAT! 
EQUIPMENT 


PACIFIC SCIENTIFIC CO. 1424 Grande Vista Ave, Los Angeles, Calif 
LOS ANGELES Please send me 


| 
bulletins and | 
SAN FRANCISCO specifications 

on ao Pacific | 
PORTLAND, OREGON 


ARLINGTON, TEXAS 


(HAGE MaRK 


PACIFIC 
SCIENTIFIC 
COMPANY 


Nome 


type of work City Stote 
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SAVE YOURSELF TIME AND TOOL CHARGES 
with Anaconda multiple-plunger press products—in a wide choice of metals 


If you need parts like these in quan- 
tity, The American Brass Company 
can save you time and money. 
Through its specialized experience 
~—and thousands of stock tools—it 
may save tool charges, too. 


Ferrules, grommets, eyelets, deep- 
drawn cups and shells, and thou- 
sands of other intricate, close-toler- 
ance parts made from strip metal 
are everyday business. American 
Brass Company design engineers 
and toolmakers have earned an en- 
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viable reputation for cutting costs 
and performing the almost impos- 
sible in design and production. 


Your choice of metal: Such fabri- 
cated products can be furnished in 
copper, brass, bronze, nickel silver, 
nickel, iron, steel, stainless steel, and 
aluminum — in a wide variety of 
finishes. 


Standard products: For a selection 
of more than 1000 eyelets of com- 
mon sizes and styles, as well as eye- 


lets kept in stock for immediate 
shipment, write for Catalog BG-1. 


Special products: Just send a sam- 
ple, drawing, or description, to- 
gether with the quantity you need, 
the metal to be used, and other per- 
tinent information. Address: The 
American Brass Company, Water- 
bury Brass Goods Division, Water- 
bury 20, Conn. 


AANNACONDA 


MULTIPLE-PLUNGER PRESS PRODUCTS 
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A simple method of 
controlling temper- 
atures in: 


© WELDING 

erame-curmng 
© TEMPERING available 
© FORGING in pellet 
CASTING and 
© MOLDING liquid 
DRAWING form 


© STRAIGHTENING 
HEAT-TREATING 
IN GENERAL 


it's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 


the specified temperature hos _— gives up 
been reached. te 2000 
reodings 


Avaitable in these temperatures ( F) 


113 | 263 400 950 | 1500 
125 | 275 | 450 | 1000 | 1550 
138 288 500 1050 1600 
150 | 300 | 550 1100 1650 
163 | 313 | 600 1150 1700 
a | 325 | 630 | 1200 | 1750 
200 | 238 | 700 | 1250 | 1800 
213 | 350 | 750 | 1300 | 1850 
225 363 800 1350 1900 
238 375 850 1400 1950 
250 | 388 | 900 | 1450 | 2000 


FREE —Tempil® “Basie Guide 
to Ferrous Metallurgy” 
— 16%,” by 21” plostic-lominated wall 
chart in color. Send for somple pellets, 
stating temperature of interest to you. 


CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 

613 West 30th Street, Chicago 16, Illinois 
202) Hamilton Avenue, Cleveland 14, Obie 
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point and a service limit of 2900° F. 
Robinson Flint Cast 30 is a medium- 
strength castable with a high service 


limit of 3000°F. These two refrac- 
tories are compounded with a base 
of calcined material, which does not 
require heat to harden. 


For further information circle No. 580 
on literature request card, page 32-B. 


X-Ray Diffractometer 

New Brunswick Scientific Co. has 
announced a double crystal X-ray 
diffractometer for the study of crystal 
structure. The beam emerging from 
the X-ray tube, is reflected from a 
perfect crystal into the long collimator. 
This perfect crystal functions as an 
analyzer for any test crystal being 


investigated. The resolution of the 


monochromatized 
further by screening out the alpha-2 
component by means of slit systems 


beam is increased 


at each end of the collimator. A 
Geiger counter and the photographic 
unit are used to disclose the sub- 
structural details of the test crystal. 


For further information circle No. 581 
on literature request card, page 32-B. 


Grinding Fluid 

A liquid chemical grinding aid 
which will prolong the cutting life 
of abrasive belts and also provide a 
superior surface finish has been an- 
nounced by the Coated Abrasives Div. 
of Armour & Co. Armor-Kut (R) 
is a heavy red liquid. It is used most 
conveniently at temperatures near 
120° F. This temperature is achieved 
by means of an immersion heater in 
the oil reservoir of the grinding ma- 
chine. Best results are obtained by 
introducing the liquid as a stream onto 


NEW LUSTER-ON 
ALUMINUM SEALER 


you are now using © 


Luster-on 


ALUMINUM SEALER 


produces a chromate film on 

aluminum that provides excellent 
corrosion protection and serves as 
an ideal paint base 


¥ is an excellent substitute for 

anodizing in many applications 
where hardness is not a prime 
factor — gives better corrosion 
protection than anodizing. 


¥ is easily cogs at room tempera- 

ture by dipping, spraying or 
brushing treatment 
tremely short. 


7 can be furnished in clear, yellow 
and dyed color finishes 


"A pus salt spray resistance to 600 
ours 


adheres well, does not leach easily 


offers extreme economy of use 


meets government specifications 
MILC-5541 


See for yourself the superior results ob- 
tained with new Luster-On Aluminum 
Sealer. 


Send sample for free laboratory treatment. 


Chemical 


CORPORATION 


70 Waltham Avenve, Springfield, Mess. 
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the surface of the belt just prior to 
the contact with the work. It offers 
savings in titanium grinding. 

For further information circle No, 582 
on literature request card, page 32-B. 


Thickness Gage 

A new ultrasonic measuring device 
for nondestructive testing has been 
announced by Alcar Instruments, Inc. 


The new gage gives visual indications 
of material thickness and requires 
access to only one side of the measured 


work. Any flaw due to discontinuity 
or lack of bonding is indicated by a 
shift or disappearance of the thickness 
reading. It consists of an oscillator, 
cathode ray oscilloscope and trans- 
ducer which transmits ultrasonic 
vibrations into the tested material. 
Entire unit weighs about 50 lb. Power 
required is 115 volts, 60 cycles. 

For further information circle No. 583 
on literature request card, page 32-B. 


Atmosphere Explosion Meter 


A self-contained portable analyzer 
and alarm system for combustible 
gases has been announced by Davis 


Instruments. The instrument is de- 


signed for use in or near hazardous 


locations. It is a continuous sampling 


Ib., 12 kw. Pot-Tilting 


A versatile furnace! Converging in- |! 
direct arc electrodes force arc down 
over metal for fast aces. Cover lifts 
and swings aside for charging and 
pouring. Pot can be trans 


rted or 
tilted to pour from stand. 


ermanent 


DETROIT ELECTRIC 


—research and small production tool 


ining or removable crucibles. Com- 


plete with power and meters in sep- 
arate cabinet. 


Write today for complete information on 
Type PT Detroit Electric Furnace. 


KUHLMAN ELECTRIC COMPANY 


1080 26th St. . 


Representatives: in BRAZI —Equipamentos industrias, 
27A3, Mexico 6, 
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BAY CITY, MICHIGAN 


“Eso” Ud. Seo Paulo; CHILE, ARGENTINA, PERU and 


VELA: M. Castelivi inc, 150 Broadway, New York 7, N. Y., MEXICO: Cia Proveedora de industrias, Atenas 32-13, 
Apartado O. F., Mexico, EUROPE, minghom. 


ENGLAND, Birlec, Lid., Bir 


motor-driven 


system operated by 
pump mounted inside the unit. The 
instrument’s operating power is 110 
v., 60 cycle, single phase, 100 w. 

For further information circle No. 584 
on literature request card, page 32-B. 


Plating Equipment 

A new temperature regulator for 
plating baths, which will not dete- 
riorate in acid, has been announced 
by the Elkhart Controls Co. Its body 
is constructed of an acid-proof, tem- 
perature-sensitive thermoplastic. 
Utilizing the expanding and contract- 
ing properties of this material, which 
is also a thermal conducting medium, 


the Eltemp automatically regulates 


the operation of heating or cooling 
sources to a temperature tolerance of 
*1° F. in a constant solution level. 
The long thermal tube extends deep 
into the plating solution and 
pensates for temperature 
wherever they occur. 


For further information circle No. 585 
on literature request card, page 32-B. 


com- 
changes 


Laboratory Equipment 


A new crucible of borolite zirconium 
boride 101, a cermet, and with good 
high-temperature and _  corrosion-re- 
sistant properties has been announced 
by Fisher Scientific. It has a melting 


point of 3900° F. The stress-to-rup- 
ture life at 1800° F. and 14,000 psi. 
is 1000 hr. in still air. The new 
crucible is available in a 50 and 100- 
milliliter sizes. 


For further information circle No. 586 
on literature request card, page 32-B. 
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New Rokide* Coatings 


esist Heat and Abrasion 
Rokide spray coatings help solve many 


ITH the rapid increase in 
cations there has been a correspond- 
ing increase in demands for resistant 
materials. Norton ROKIDE spray coat- 
ings are meeting such demands with 
great success. These hard, adherent 
crystalline refractory oxides offer 
many important advantages. For ex- 
ample: 

They are both thermally and electri- 
cally insulating . . . Their hardness, 
chemical inertness and stability in com- 
bustion temperatures provide high re- 
sistance lo excessive heat, abrasion, ero- 
sion and corrosion. Their high melting 
points and low thermal conductivities 
reduce the temperatures of the underly- 
ing materials and permit higher operat- 
ing lemperatures. 


ROKIDE Coatings vs. 
Stainless Steel 

Analyses of Norton ROKIDE spray 
coatings and of stainless steel reveal 
interesting comparisons. While less 
dense than the bare steel, the ROKIDE 
coatings are very much harder, have 
considerably higher melting points 
and are very much lower in thermal 
conductivity and thermal expansion. 


Proof 

There are three Norton ROKIDE 
coatings: RoKIDE “A” aluminum ox- 
ide, ROKIDE “ZS” zirconium silicate 
and rokiwe “Z” stabilized zirconia. 
Thoroughly proved in such critical 
applications as reaction motors, as 
well as in AEC projects, the value of 
these coatings to a broad range of 
more conventional applications is ob- 
vious. 

Applications 

The versatility and adaptability of 

ROKIDE Coatings are evident in the fol- 
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high temperature and wear problems 


lowing list of applications, actual and 
suggested: 

Baffle plates... bearing surfaces... 
mechanical seals . . . feed rolls... 
metal treads... thermal barriers... 
reflection coatings . . . coatings for ex- 
haust ports, duct linings, ladles and 
crucibles... insulation for copper bus- 
bars, circuit breaker components, ther- 
mocouple wires and tubes, large and 
small electronic equipment... protection 
for nozzles, valve plugs, piston heads, 
pump shafts, gas turbine parts, ete. 

Although Rokipe coatings are most 
commonly applied to metals they are 
effective on other materials, such as 
ceramics and certain plastics. Thick- 
nesses of the coatings generally range 
from .005” to .05”. 


Other Norton 

Electric Furnace Materials 
are products made of CrysTOLoN* 
silicon carbide (including 
“CY coating for graphite parts and 
CRYSTOLON “N” monolithic shapes), 
ALUNDUM® fused alumina, MAGNORITE* 
magnesium oxide, Norsipe* boron 
carbide and Fused Stabilized Zir- 
coma. These high-melting materials 
are also the basic ingredients of the 
famous Norton R's refractories en- 
ginecred and prescribed for the widest 
range of uses. 

For more detailed information on 
ROKIDE coatings, use the Coupon, 


ROKIDE Spray Coatings are applied in a 


molten state by means of a metalizing type 


spray gun. The oxide is fed into the gun in 
rod form at a carefully controlled rate, The 
coatings can be applied to parts of any size 
and to all shapes accessible to the spray gun 
equipment, 


NORTON 


REFRACTORIES 


Engineered... ty... Prescribed 


Gilaking better products... 
to make your products better 


*Trade-Marks 


Name. 
Sreet.. 


NORTON COMPANY, &efractories Division 
322 New Bond Street, Worcester 6, Massachusetts 


Please send me further facts on noxioe coatings. 


Compa ny 


Zone Slale 
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‘ 
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Pangborn Rotoblast’ speeds 
production at Beloit Iron Works! 


leaning 


Blast © 


br.— 
costs! 


Tables, rooms, barrels—whichever blast cleaning machine best 
fills your cleaning needs, Pangborn Rotoblast will speed your 
production. 

Pangborn Rotoblast cuts operating time by cleaning quickly, 
throwing a heavy volume of abrasive over a large surface area. 
The result is higher production and, therefore, lower cleaning 
costs. Add the “plus” benefits of reduced labor costs and better 
cleaning quality and we think you'll agree Pangborn Rotoblast 
is worth investigating. Take a few seconds now to send for 
more information—it can save you thousands of dollars later. 

Write for Bulletin 227 to PANGBORN CORPORATION, 1800 
Pangborn Blvd., Hagerstown, Md. Manufacturers of Blast 
Cleaning and Dust Control Equipment. 


BLAST CLEANS CHEAPER 


Rotoblest Bi Rotoblost Tobles Specicl Blast Rooms 
& Continvevs-Fle Berrel Teble-Room & Cobinets 


age 
And at Link 
-Belt, too! | 
e oo: 
blast 
Jastmaster Roto 
Faster cleaning with Division Link-Belt 
Barrel at Olney Foundry stepped up 
production" 20% to 25 0° 
~ 
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Significant 
nnouncement 


RALPH E. VanDEVENTER 


FRANK FAERY 


I join Frank Faery and our Field Engineers, and our Design, 
Production and R & D teams at Champaign, in welcoming the 
Swensons! We proudly announce that their recognized experience 
and engineering talent are at your service, in full cooperation 
with Frank Faery. “CQ” and “CE” who started January 1, were 
too “swamped” with customers’ orders, inquiries, and incidentally, 
congratulations, to pose for this photo earlier. Frank has, since 
April, 1946, most ably represented AECCo in the Detroit area. 

I have asked Ralph VanDeventer to state his concept of auto 
motive production requirements of High-Temperature-Tooling 
Many of you have known “Van" during his 18 years as Chief 
Metallurgist of Packard Motor Car Company, Detroit. “Van”, as 
Vice President of AECCo, directed unprecedented, comprehensive 
casting-design-process-metallurgical R & D and pilot production 
at Champaign since December, 1954. You'll hear more about that 
Arthur L. LaMasters, V. P., Sales 


Automotive metallurgists and production men know that 
the “beating” that high temperature tools take in continuous 
service must be lived-with to fully appreciate. The cyclic 
heating and quenching under severe loads — and the asso- 
ciated expansions and stresses, create critical jobs that call 
for the best of high temperature tooling. Certainly such tool- 
ing does as much work per pound of metal and per hour of 
life as any metal in man’s service. 

The pressures of automotive production are not apt to be 
forgotten after 20 years in Detroit battle lines. Production, 

cars per hour, cars per week, engines to schedule — the 
pressure to “get production” is a Detroit trademark. Costs 

cents per car, percent efficiency, direct and indirect, and 
overhead budgets — pressures to get costs down and keep 
them down are never relaxed. Troubles which delay pro- 
duction and cost money multiply pressure. I know these feel- 
ings from personal experience, and I also know the appre- 


MARCH 1956 


Cc. 9. SWENSON 


THANK YOU “DETROIT”! WE are PROUD that your rewards and challenge let 
AECco put more, PROVEN, ENGINEERS on 


Alloy Engineering Casting Co. 


ARTHUR L. LaMASTERS Cc. SWENSON 


your AUTOMOTIVE PRODUCTION TEAM! 


ciation that production men have for well engineered 
skillfully made high-temperature tools that dependably do 
their job month-after-month, and year-after-year. 

At AECCo. the same attention is given to design deta)! 
and to the “tremendous trifles” of foundry practice, that you 
would give them yourself if you had the many years of 
experience that our staff has acquired in this most complex, 
and highly specialized field. Incidentally, lessons learned in 
our R & D work to advance aircraft castings (which have 
beaten much heavier current forgings on stress tests) are 
being applied as fast as practicable on commercial high 
temperature-tooling and “stainless”. If you want us to share 
some of your production and cost pressure — competently, 
effectually say the word, and your jobs will get “the full 
treatment”. R. E. VANDEVENTER, V.P. 


FRANK FAERY grew up on the Detroit heat-treat team, 
in Metallurgical field service to the industry. He was a part 
ner in a large modern heat-treat plant, stepping out at 
War's end. Has since represented AECCo. C. Q. Swenson 
has, for 20 years, engineered, sold, and serviced “Michiana” 
alloys. His son, C. E. Swenson, — with time out as a Navy 
pilot, — has “followed in ‘C, Q.’s’ footsteps and beaten some 
paths of his own in the alloy field”. Both Swensons and 
Ralph VanDeventer are U. of M. alumni 

ARTHUR L. LAMASTERS, Vice President, (since 1945) 
spent about 2 years in Detroit, “to bring our management 
closer to Detroit’s alloy problems”. 

We welcome your inquiries for ENGINEERED “Accoloys” 
in any Hi-Heat and/or heat corrosion applications The 
tougher the better. 


CHAMPAIGN, ILLINOIS 
Chicago © Detroit © Pittsburgh © Cleveland 
Minneapolis © Houston © Los Angeles 
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new convenience and 


ENDOTHERMIC 
GENERATOR PROVIDES 


Dew-Point Contro/ 
Heating Element 


Copper Cooling Bar 


Copper Constantan~ 
Thermocouple 


Gloss Insulator 
Dew- Point Electrodes~ 


Electronic> 
Dew-Point 
Detector Contro/s 


Dew points are measured by the Dewtronik 
system, utilizing a voltage type sensing 
element that does not require recalibration. 


A unique and more efficient means to obtain precise atmosphere 


control is now offered industry in the new Ipsen Automatic Endo- 


thermic Generator. By combining a dew point controller with the 


generator, several important advantages are realized, and scope 


of operations is materially increased. 


Generated gas is controlled within a very narrow dew point range through 
automatic regulation of the air/gas ratio. 


Humidity changes, variations in line pressure and other operating conditions 


Standard units Gvelloble are compensated for automatically. 


fer capacttios fram 780 to 
5000 cth, Write fer complete 


Need for a control technician is minimized by elimination of manual adjust- 
infeemetion, 


ments and periodic dew point checks. 


Periodic burnouts and downtime for maintenance are minimized. 


IPSEN INDUSTRIES, INC. avromane 
ysen 


717 $0. MAIN ST., ROCKFORD, ILL. MEAT TREATING UNITS 
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590. Abrasion Tester 

Bulletins on durable precision instru- 
ment for evaluating the resistance of 
surfaces to rubbing abrasion. Taber 
Instrument 


591. Abrasive Cleaning 

Catalog 54-W on brush types, sizes, 
speeds, filaments. Aids to power brush 
selection. Pittsburgh Plate Glass, Brush 
Div. 


592. Abrasive Wheels 

Operating suggestions and recommended 
wheels for finishing stainless. Manhattan 
Rubber Div 


593. Adhesives 

Data chart gives form, percent solids, 
viscosity, time and curing temperature 
for line of adhesives. Rubber and Asbestos 
Corp 


594. Alloy Cast Iron 

64-page bulletin A-7l on engineering 
properties and applications of Ni-Resist 
Corrosion data compared with gray cast 
iron. International Nickel Co 


595. Alloy Castings 
Bulletin 3150-G on castings for heat, 
corrosion, abrasion resistance. Duraloy 


596. Alloy Chart 

Comparison of AISI, SAE, ACI, AMS, 
WAD and PWA chromium and chromium- 
nickel stainless specifications. Cannon- 
Muskegon 


597. Alloy Selection 

Chart to select alloy for given corrosive 
problem. 350 corrosives included. Cooper 
Alloy Foundry 


598. Alloy Steel 

16-page book on type 9115 low-alloy 
high-strength steel. Properties, fabrica- 
tion, welding. Great Lakes Steel 


599. Alloys 

8-page bulletin on composition, proper- 
ties and ppmections of series of 12 cop- 
per-nickel-base alloys available in cast 
form. Waukesha Foundry 


600. Aluminum 

12-page booklet on extruded shapes, 
tube and pipe, coiled sheet, forgings and 
properties of aluminum alloys owe 


601. Aluminum Alloys 
New booklet on how to melt and cast 
aluminum alloys. Geo. Sall Metals 


602. Aluminum Bronze 

8-page booklet on aluminum bronze 
bearing material which is forgeable, coy- 
rosion resistant, lightweight. Mueller 
Brass 


603. Aluminum Die Castings 
Bulletin on design and manufacture of 
aluminum die castings. Hoover Co 


604. Aluminum Finish 
Bulletin on new invisible finish for alu- 
minum describes Alodine No. 1000 and 


includes flow sheet for immersion process. 
American Chemical Paint 
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605. 


Aluminum Heat Treating 

8-page Bulletin 5912 on solution heat 
treating, annealing, stabilizing and aging 
of aluminum. General Electric 


606. Aluminum Melting 
Folder on electric furnaces for the alu- 
minum alloy foundry. Ajax Engineering 


607. Aluminum Strip 

20-page booklet on how it is made, sizes 
and weights of coils. Technical data on 
aluminum alloys used. Scovill 


608. Atmosphere Furnace 

Information on mechanized batch-type 
atmosphere furnaces for gas cyaniding 
gas carburizing, clean Seodontinn or car- 
bon restoration. Dow Furnace 


609. Atmosphere Furnace 

12-page bulletin on electric furnaces 
with atmosphere control for hardening 
high speed steel. Sentry 


610. Atmosphere Furnace 
Bulletin on controlled atmosphere fur- 
nace. Industrial Heating Equipment 


611. Atmospheres 

Bulletin on generator for producing 
pure nitrogen with a controllable hydro- 
gen content. Baker & Co 


612. Basie Materials 


24-page booklet on Alundum, Crystolon, 
Magnorite, Norbide, zirconia, carbides, 
borides and other basic materials. Prod- 
ucts made from them are listed. Norton 


613. Basie Steelmaking 

12-page bulletin on how to make basic 
electric steel. References. Basic Refrac- 
tories 


614. Bearing Alloys 

Bulletin No. 18 on sintered bearings lists 
design requirements, metallurgical con- 
siderations and alloys and their prop- 
erties. U. S. Graphite 


615. Bearing Bronze 

6-page folder on advantages of con- 
tinuous cast bearing bronze and how it 
is made. American Smelting & Refining 


616. Beryllium Copper 
How beryllium copper is used for 
parts for taxi cab meters. Beryllium Corp 


617. Beryllium Copper 
Bulletin 1 on available alloys, condi- 

tions, tempers and tables of sizes and 

properties. Penn Precision Products 


618. Beryllium Nickel 

4-page leaflet on high-strength, corro- 
sitn-resistant berylilium-nickel casting 
alloys. Beryllium Corp 


619. Black Oxide Coatings 
%-page booklet on black oxide coatings 


for steel, stainless steel and copper alloys 
Du-Lite 


620. Boiler Refractories 
20-page bulletin on boiler refractories 
discusses basic requirements of refrac- 
tories, what causes refractories to fail, 
various kinds of insulating firebrick 


Refractories Div., Babcock & Wilcor 


621. Boron Carbide 


New data book on boron carbide and 
elemental carbide for use in atomic 
energy field. Norton Co 


622. Brazing 


Bulletin 124—on salt bath brazing 
process—shows how it is possible to sub- 
stitute brass for copper and develop joints 
of adequate strength for most steel assem- 
blies. Ajax Electric 


623. Brazing Alloys 
Bulletin on application of six types of 


copper and silver brazing alloys. United 
Wire & Supply 


624. Bright Hardening 
No. 3, Vol. 6 of Heat Treat Review on 
commercial bright hardening of stainless 


steel at Syracuse Heat Treat Corp. Sur 
face Combustion 


589, 


Tables, graphs and pictures 
illustrate the 


Powdered Metals 


applications and 
properties of powdered metal 


parts in this 52-page engineering 


manual, A large section on de 
sign gives features to consider 
such as tolerances, effects of 
temperature 


installation and 
sizing and redesigning for pow 
der metallurgy. Machining is 


discussed in detail, Amplex Dir 


625. Brinell Machine 


Data on semi-automatic Brinell testing 
machine. Detroit Testing Machine 


626. Buffing and Polishing 

24-page catalog on cutting, coloring and 
double duty compounds for 12 metals 
plastics and rubber. Hanson-Van Winkle- 
Munning 


627. Carbides 

4-page bulletin describes tungsten car- 
bide grades for cutting nonferrous metals 
and cast iron, for cutting steel, for die 
apvlications and special purpose grades 
Adamas Carbide Corp 


628. Carbon and Graphite 
2)-page catalog on carbon and graphite 


applications in metallurgical, electrical, 
chemical, process fields. National Carbon 
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The broad variations in joint design, metals and 
methods encountered in low temperature silver braz- 
ing make it impossible to manufacture a single flux 
to act with maximum efficiency on all jobs. A large 
proportion of routine brazing work can be accom- 
plished efficiently with a general purpose flux but in 
an increasing number of instances, manufacturers 
are finding that more rapid, consistent production, 
greater economy and fewer rejects are a matter of 


record by selecting correctly from the APW line. 


1200, Deoxo and Black Flux) are available to simplify 
selective fluxing for you, to insure complete efficient 
protection in any classification of silver brazing. They 
enable the technician to key the selection of flux to 
the precise requirements of the job in production. 

A “Complete Guide To Selective Fluxing” will be 
sent you upon request. It contains complete, factual 
data that you should know. If you wish, an expert 
Silvaloy Technician will be glad to consult with you, 


at your convenience. Call the Silvaloy Distributor in 


Four standard APW formulae (APW1100, APW- = your area or write us directly, * * * * *& *& 


PACIFIC METALS COMPANY LTD. 
SAN FRANCISCO, CALIFORNIA 
SALT LAKE CITY, UTAH 

LOS ANGELES, CALIFORNIA 
SAN DIEGO, CALIFORNIA 


EAGLE METALS COMPANY 
SEATTLE, WASH, + PORTLAND, ORE 
SPOKANE, WASH. 


EDGCOMB STEEL OF NEW ENGLAND, INC. 
MILFORD, CONNECTICUT 
NASHUA, NEW HAMPSHIRE 


STEEL SALES CORPORATION 
PHILADELPHIA, PA. + CHARLOTTE, N.C CHICAGO, ILL. + MINNEAPOLIS, MINN, 
BALTIMORE, MD. + YORK, PA. OLIVER H. VAN HORN CO., INC. INDIANAPOLIS, IND. + KANSAS 
KNOXVILLE, TENN CITY, MO. + GRAND RAPIDS, MICH. 


<r aa DETROIT, MICH. + ST. LOUIS, MO. 
MILWAUKEE, WIS 


HOUSTON, TEXAS 


EDGCOMB STEEL COMPANY 


MAPES & SPROWL STEEL COMPANY 
UNION, NEW JERSEY 


IF EXTRA COPIES ARE DESIRED FOR YORK City 

-. BRAZING PERSONNEL PLEASE SEND 

REQUEST ON COMPANY LETTERHEAD NOTTINGHAM STEEL COMPANY 
CLEVELAND, OHIO 


AMERICAN PLATINUM WORKS 


231 NEW JERSEY RAILROAD AVENUE - NEWARK 5, NEW JERSEY 


BURDETT OXYGEN COMPANY 
LICENSED CANADIAN MANUFACTURER CLEVELAND + CINCINNATI 
HAKER PLATINUM OF CANADA, LTD. COLUMBUS + AKRON + DAYTON 
LORONTO - MONTREAL YOUNGSTOWN + MANSFIELD + FINDLAY 
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629. Carburizing 
Bulletin on carburizers for pack car- 
burizing. Park Chemical 


630. Carburizing 

16-page booklet on  gas-carburizin 
processes and equipment. Discussion o 
suspended carburization, carbon restora- 
tion. Surface Combustion 


631. Chromate Finishing 

File on chromate conversion coatings 
for prevention of corrosion and paint-base 
treatment of nonferrous metals. Allied 
Research Products 


632. Chromium Plating 

4-page bulletin on new “crack-free” 
chromium plating process. United Chro- 
mitum 


633. Cleaning 

Folder on di-phase cleaning gives 
equipment, construction features, spray 
and blow-off features, heating systems. 
Solventol 


634. Cleaning Aluminum 

12-page bulletin on cleaning process for 
preparing aluminum end magnesium for 
welding. Northwest Chemical 


635. Coatings 


Folder on Kelite 25, paint bonding coat- 
ing. Kelite 


636. Combustion Control 

20-page booklet on combustion of vari- 
ous fuels and portable instrument to 
measure content of oxygen and com- 
bustibles. Cities Service Oil 


637. Compressors 

12-page bulletin 126-A on application 
of turbo compressors to oil and gas-fired 
equipment used in heat treating, agita- 
tion, cooling, drying. Performance curves 
capacities. Spencer Turbine 


638. Control Station 

Bulletin 1499 on controls for motor 
mere for induction heating. High 
requency Heating Div., Lindberg Eng 


639. Controllers 

12-page booklet on temperature con- 
trols and special purpose controllers 
Operation, design, installation. Assembly 
Products, Inc 


640. Controllers 


48-page bulletin P1260 on pyrometers 
thermometers, contro] valves for furnaces, 
ovens, dryers. Bristol 


641. Controllers 

16-page educational bulletin No. 9 gives 
data, operation diagrams, schematic draw- 
ings of capacitrols. Wheelco Instruments 


642. Copper Alloys 


40-page handbook on phosphor bronze, 
nickel silver, cupro nickel, beryllium cop- 
per. Riverside Metal 


643. Copper Alloys 
64-page book on free-cutting brass, cop- 
per and bronze. Chase Brass 


644. Corrosion Resistant Alloy 

Data sheet compares corrosion proper- 
ties of Elgiloy and stainless stee Bigin 
National Watch Co 


645. Creep Testing 

Data on operation and instrumentation 
of Areweld lever arm creep testing ma- 
chine. Minneapolis-Honeywell 
646. Cut-Off Wheels 

36-page revised manual on cut off ma- 
chines and abrasive wheels. Norton Co. 
647. Cutting Oil 

Bulletin 963 on transparent cutting oil 
which is designed for use on a wide 
variety of steels. Sun Oil Co. 
648. Descaling 


Bulletin on new machines for descaling 
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588. Product File 


More than 60 new product de 
velopments, more than 700 impor 
tant and interesting booklets, bul 
letins and engineering literature 
are presented in a convenient 32- 
page file reference in Application 
and Equipment News. Reprinting 
all the hundreds of product and lit- 


erature items that have appeared in 
Metal Progress during the first 
quarter of 1956, this handy sum 
mary of what's new in metals, de 
sign applications, processing, fab 
rication and equipment makes an 
ideal file reference for use through 
out the year. This is offered as a 
special service to Metal Progress 
readers and is available without 
charge. 


steel sheets, plates and coils after hot 
rolling or heat treating. Pangborn Corp 


649. Descaling Process 
8-page bulletin on sodium hydride de- 


scaling process for ferrous and nonferrous 
metals. DuPont 


650. Descaling Stainless Steel 

Bulletin 25 on descaling stainless steel! 
and other metals in molten salt. Hooker 
Electrochemical 


651. Dew Point Control 

_ Bulletin No. 21-C on instrument which 
indicates, records and controls dew point 
automatically. Ipsen 


652. Die Casting Machines 

New illustrated brochures gives special 
features and illustrates various die cast- 
ing installations and parts which can be 
run. Lester Phoenix 


653. Dynamometers 

4-page folder on precision dynamom- 
eters for measuring traction, tension or 
weight. Capacities aoe 0 to 500 Ib. to 0 
to 100,000 Ib. W. C. Dillon 


654. Electric Furnace 
Bulletin on box-type, pre-heat and 
hardening furnace with automatic atmos- 


phere contamination control. Pacific 
Scientific 
655. Electric Furnaces 


Catalog of electric furnaces and ovens 

for hardening, tempering, annealing, 

drawing, baking, enameling. 
fg. 


Cooley Electric 


656. 


“tm y booklet on research facilities for 


Electric Furnaces 


building and operating electric furnaces 
Electric Furnace Co 


657. Electric Furnaces 

Bulletin 441 on box-type electric fur- 
naces diagrams and describes the furnaces 
and lists specifications. Hevi Duty Elec- 
tric Co 


658. Electric Furnaces 
Brochure on electric heat treating, 

melting, metallurgical tube, research and 

sintering furnaces. Pereny Equipment 


659. Electric Melting 

Bulletin 527 on compact are furnace 
Melt time and power consumption for 
four alloys. Detroit Electric Furnace 


660. Electrodes 

36-page booklet on low alloy and mild 
steel ae trodes. Engineering tables of 
SAE steels, preheating temperatures, esti 
mating cost of welding, hardness of welds 
Metal & Thermit 


661.  Electropolisher 
Bulletin on theory and 


practice of 
electrolytic polishing of 


metallur gical 


samples. Description of electropolisher 
Buehler 
662. Extrusion 


24-page booklet describes heavy press 
extrusions at Halethorpe, Md. Equipment 
operating steps, products. Kaiser Alumi- 
num & Chemical Sales 


663. Fasteners 

64-page catalog of stainless steel fasten- 
ers lists 9000 items and sizes in different 
stainless analyses. Anti-Corrosive Metal 
Products 


664. Ferro-Alloys 

32-page book tells how ferro-alloys are 
made and how they are used. Electro 
Metallurgical Co 


665. Finishes 

Data sheets on finishes for aluminum 
copper, cadmium, zinc and white brass 
Swift Industrial Chemical 


666. Finishes 

Pocket-sized booklet covers blackening 
compounds, alkaline cleaners, strippers 
lacquers, enamels, rust removers. Enthone 


667. Finishing Barrel 


Data on new heavy duty barrel for 
finishing stamped, forged and machined 
cast parts. Lord Chemical 


668. Flame Hardening 

20-page catalog on flamatic hardening 
machines and allied equipment. Cincin 
nati Milling Machine Co 


669. Flame Hardening 

Attractive literature discusses flame 
hardening of large ways, rolls, etc. Detroit 
Flame Hardening Co 


670. Flame Plating 


16-page booklet lists advantages, prop- 
erties, specifications of flame-plated tung- 
sten carbide coating. Linde 


671. Flow Meter 

Specification Sheet 242-2 for mechanical 
flow meters of the evenly graduated type 
Minneapolis-Honeywell Regulator Co 


672. Flow Meters 


Bulletin 201 on flow meter for gas used 
in heat treating. Waukee Eng'g 


673. Forging 


oo bulletin 355 on steam drop ham- 
mers imension, designs, construction 
Erie Foundry Co 


674. Forgings 
12-page booklet on how forged weld- 
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WAUKESHA has the 
CORROSION-RESISTANT METALS 


make the Quality Castings you need 


to help solve your tough product design problems 


Why Wauvkesha-Created Metals: To solve the manifold problems 

confronting engineers, Waukesha has mastered the foundry techniques 

of a wide variety of corrosion-resistant metals to meet present day 

STAINLESS STEEL | See casting design needs for equipment in many industries. If yours 
Martensitic—straight chromium, hardenable. 4 

Machineable. Weldable. Magnetic. is a Ccorrosion-resistant casting design problem of hardness, strength, 


High stress rotating parts. Turbine blades. elongation, wear resistance, bearing qualities, impact, scale 
pad resistance, seizing or galling, or intergranular corrosion among 
Pinions, gears, shafts, aircraft fittings. others—W aukesha has the metal and the casting know-how to solve it. 
Quality Control: Metallurgical laboratory control of every production 
to Group step, top engineering casting design, and skilled craftsmen 
Trim work exposed to atmosphere or water. guarantee you castings that are uniform, close-grained, free of 
a Furnace parts, baffles, blowers porosity, metallurgical accurate in composition, and dimensionally 
trays correct... castings precisely to specifications . . . castings 
Austentic chromium — nickel—non-hardenable. that stand up to the severe demands of today’s designs. 
Heat treating fixtures. : 
Food machinery equipment. Waukesha has the facilities to supply your production casting needs 
Tombs natement Magnetic traps. on schedule. We suggest that you write, today, for a casting 
Chemical equipment. Pump parts. quotation or engineering counsel on your casting designs. 
tg ensers. Waukesha Foundry Company, 5605 Lincoln Avenue, Waukesha. Wis. 
METAL) 
Copper base, high nickel content, corrosion- 
resisting alloy 

For high hardness. High tensile characteristics. 
Good wearing qualities 

Recommended for frictional parts. ; 
Rather hard. Recommended for conveyor chain 
links, cams 

Recommended for use on shafts and applica- 
tions involving pressure and high tensile 
strength. 

Bearing alloy to be used in conjunction with 
stainless steel alloys for non-galling applica- 
tions 


METALS | 
Developed to meet requirements for specific 
application of corrosion resistance and bearing 
qualities 
Very high corrosion resistance. 
For specific corrosion resistance applications. 
Exceptional bearing qualities, used where parts 
may be subjected to impact. 
Silicon bronze alloy. Corrosion resistance prop- 
— of copper and physical properties of mild 
steel. 


All grades available. 


Alloys to meet all specifications available, in- 
cluding heat treat alloys 


Description and Application 
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less rings and flanges are made. Case 
histories. Standard Steel Works Diwv., 
Baldwin-Lima-Hamilton 


675. Forgings 
94-page book on die blocks and henry 


duty forgings. 20 pages of tables. A. Fin 
& Sons 


676. Fuels 


8-page booklet tells of the rapid growth 
and uses of liquefied petroleum gas. Gulf 


677. Furnace Charging 

12-page brochure on eight models of 
charging machines for heating and melt- 
ing furnaces. Salem-Brosius 


678. Furnace Elements 

24-page Bulletin H on electric heating 
elements. Includes extensive tabular data 
on physical and electrical specifications 
for various sizes. Globar Diw. 


679. Furnaces 


Bulletin on electric heat treating fur- 
naces describes five series and accessories. 
Lucifer Furnaces 


680. Furnaces 


Series of bulletins on controlled atmos- 
phere, carburizing, nitriding, hardening 
furnaces. American Gas Furnace 


681. Furnaces 

Bulletin 435 on furnaces for tool room, 
experimental or small batch production 
Gas, oil, electric. Muffle or direct heated. 
W. S. Rockwell 


682. Furnaces 


High temperature furnaces for tem- 
yeratures up to 2000° F. are described in 
ulletin. Carl-Mayer Corp. 


683. Furnaces 

6-page folder on gas-fired, oil-fired and 
electric furnaces. Typical installations. 
Electric Furnace 


684. Furnaces 
Data on luminous wall forging furnaces. 
A. F. Holden 


685. Furnaces, Heat Treating 

32-page catalog on high-speed gas fur- 
naces for heat treating carbon and alloy 
steels: also pot furnaces for salt and lead 
hardening. Charles A. Hones 


686. Gear Tester 


New bulletins on testing machines for 
roll testing of spur, worm, spiral and 
bevel gears. Geo. Scherr Co. 


687. Gold Plating 

Physical, thermal, chemical, electrical, 
diffusion and optical properties of electro- 
plated gold. Uses. Technic, Inc. 


688. Gold Plating 


Folder on salts for bright gold plating. 
Equipment needed. Sel-Rex 


689. Graphite 


6-page revised bulletin No. 435 on col- 
loidal graphite for surface coatings and 
impregnation. Acheson Colloids 


690. Graphite Electrodes 

Vest-pocket notebook containing 9% 
pages of information on electric furnace 
e'ectrodes and other carbon products. 
Great Lakes Carbon Corp 


691. Handling Devices 


Pamphlets on clamps for lifting and 
handling. Their application to various 
industries. Merrill Bros 


692. Hardness Conversion 

Celluloid card, 2% x 4% in., gives ap- 
proximate relationship between Brinell, 
DPH (Vickers), Rockwell and Shore 
Scleroscope hardness values and corre- 
sponding tensile strengths of steels. Inter- 
national Nickel 


693. Hardness Numbers 

Pocket-size table of Brinell hardness 
numbers incorporating other tabular in- 
formation. Steel City Testing 
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694. Hardness Tester 
Bulletin on how to test large gears with 
portable Brinell tester. King Tester Co 


695. Hardness Tester 
20-page book on hardness testing by 
Rockwell method. Clark Instrument 


696. Hardness Tester 

4-page bulletin on tester for both super- 
ficial and regular hardness testing. Tor- 
sion Balance Co 


697. Hardness Tester 

Bulletin on Impressor portable hard- 
ness tester for aluminum, aluminum 
alloys and soft metals. Barber-Colman 


698. Hardness Tester 

Data on hardness testing scleroscope 
with equivalent Brinell and Rockwell C 
numbers. Shore Instrument 


699. Hardness Testers 

Catalog of testers for normal hardness, 
superficial testing, accessory and specia 
testing and micro and macro hardness 
testing. Wilson Mechanical Instrument 


700. Heat Resistant Castings 

16-page bulletin on cone. foundry 
practice and applications. Electro-Alloys 
Div. 


701. Heat Treating 


16-page booklet on cost accounting for 
heat treating. Metal Treating Institute 


702. Heat Treating 

Bulletin 14-T on ovens for heat treat- 
ment of aluminum and other low-tem- 
perature processing. Young Bros 


703. Heat Treating Belts 

Catalog of convevor belts and data for 
their design, application and selection 
Ashworth Bros. 


704. Heat Treating Fixtures 
12-page bulletin on wire mesh baskets 
for heat treating and plating. wiretexr 


705. Heat Treating Fixtures 
Folder on carburizing boxes, trays, heat 
treat fixtures and baskets. Misco 


706. Heat Treating Fixtures 

24-page catalog on heat and corrosion- 
resistant equipment for heat treating and 
chemical processing. 30 classifications of 
equipment. Pressed Steel 


707. Heat Treating Fixtures 

32-page Catalog G-10 covers heat and 
corrosion resistant fabricated alloy prod- 
ucts. Includes furnace muffles, trays, fix- 
tures, retorts, pit-type furnace equipment 
salt bath equipment, pickling and plating 
equipment. Rolock, Inc 


708. Heat Treating Furnaces 
12-page booklet on various heat treat- 

ing furnaces contains chronology of ad- 

vances in heat treating furnaces, Ho!croft 


709. High-Temperature Alloys 

Booklet “Keep Operating Costs Down 
When Temperatures Go Up.” Interna- 
tional Nickel 


710. High-Temperature Alloys 

“Haynes Alloys for High-Temperatire 
Service” summarizes all available dats 
on 10 superalloys and lists physical and 
mechanical properties of two newly de- 
veloped alloys. Haynes Stellite 


711. Induction Heaters 

New bulletin on low-frequency induc- 
tion heating describes units for brass 
copper, titanium, steel, roam light 
metal extrusion presses Magnethermic 


712. Induction Heating 
12-page Bulletin 13-A on high frequency 
induction furnace for forging, upsetting, 


Only 
One Man 


Needed to 
Operate This 


ROCKWELL 
ROTARY 
FURNACE 


for Forging + Heat Treating 
Annealing + Hardening + Sintering 


@ Loading and unloading at same sta- 
tion, with plenty of time for other 
work. 

@ Heating hood may be removed for 
access to hearth, 


@ Standard hearth diameters—3 ft. to 
6 ft. for production of 150 to 2000 


W. S. ROCKWELL COMPANY 


FURNACES * OVENS * BURNERS * VALVES * SPECIAL MACHINERY 


2046 ELIOT STREET 7 
Soles Representotives in Principal Cities - 


lbs. per hour at temperatures to 
2500° 

@ Electric-ribbon, resistance and glo- 
bar; gas—direct or radiant tube; oil 
or combination fuels. 


@ Controlled atmosphere, if desired. 
Write for complete information 


FAIRFIELD, CONN. 


po 


Uniformity 


LOT after LOT after LOT! 


You con sere the difference 


Uniformity is a much used . . . and often abused . . . word. Nevertheless, uniformity in 
Brass Mill Products is a matter of dollars-and-cents importance to you as a fabricator. 


That is why Scovill stresses metal SOUNDNESS and UNIFORMITY through every step in production. 


The constant drive for inherently sounder, more uniform metal spurred Scovill’s pioneer introduction 
of full-scale continuous casting in the brass industry. Advanced, precision-controlled cold-rolling and annealing 
cycles .. . a forward-looking metals research program . . . all contribute to maintenance of the same ideal. 


Scovill brass fabricating customers see the difference . . . in adherence to 
close-tolerance specifications, order after order, lot after lot. You, in turn, can SELL the difference 
in the superior uniform quality of your own products. 


Scovill Manufacturing Company, Mill Products Division, 
99 Mill Street, Waterbury 20, Connecticut. Phone Plaza 4-1171. 


MILL PRODUCTS 


BRASS BRONZE + NICKEL SILVER + ALUMINUM 


METAL PROGRESS 
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SLinning. anneaiing, hardening. Ajax 
Llectrothermic 

713. Induction Heating 

Folder on high frequency induction 


heating for heat treatment, joining and 
hot forming. Charts on current penetra- 
tion in steel. Magnethermic 


714. Induction Heating 

8-page bulletin on forging with induc- 
tion heat includes case histories, benefits 
to the forging industry. General Electric 


715. Induction Heating 

New 12-page bulletin gives descriptions, 
technical data on various sizes. Water 
systems diagrams and standard accessory 
equipment. High Frequency Heating Div.. 
Lindberg Engineering 


716. Induction Heating 

60-page catalog tells of reduced costs 
and increased speed of production on 
hardening, brazing, annealing, forging o1 
melting jobs. Ohio Crankshaft 


717. Induction Heating Control 

New Bulletin HT-1 on automatic tem- 
perature control for induction heating 
equipment. Types of control, components 
heaters. Minneapolis-Honey- 
we 


718. Industrial Heating 

20-page handbook classifies industrial 
ovens and gives pointers on oven selec- 
tion. Michigan Oven Co. 


719. Investment Casting 

New bulletin on gas fired furnaces for 
investment casting. Also includes chart 
of characteristics of typical investment 
casting alloys. Surface Combustion 


720. Iron Powders 


12-page bulletin No. 2 on how elec- 
trolytic and reduced iron wders are 
made. Parts made, uses. Plastic Metals 
Division, U. S. Radiator Corp. 


721. Joining Magnesium 


126-page book on welding, adhesive 
bonding and mechanical joining of mag- 


nesium. Dow Chemical 
722. Joining Stainless 
24-page booklet on various welding 


methods, soldering, brazing, flame cuttin 
and are cutting of stainless. Crucible Stee 


723. Laboratory Equipment 
20-page catalog of apparatus for chro- 
matography and electrophorcsis including 
balances, colorimeter, densitometer, spec- 
trophotometers. Harshaw Scientific. 


724. Leaded Steel 

8-page booklet on production of lead 
treated steels, their advantages and case 
histories of their use. Copperweld Steel 


725. Liquid Honing 

News letter, V. 4, No. 3, explains ap- 
plication of hard chromium plating to 
machine tools and assistance of liquid 
honing in producing a good finish. City 
Plating Works 


726. Low-Alloy Steel 


60-page book on high-strength low- 
alloy steel, properties, fabrication and 
uses. U.S. Steel 


727. Lubricant 

8-page folder describes use of molybde- 
num disulfide lubricant in cold forming, 
cold heading and other applications. Case 
histories. Alpha Corp. 


728. Lubricants 

8-page booklet on colloidal greases, 
forging compounds, hydraulic concentrate 
and others. Grafo Colloids 


729. Lubricants 

Newly revised 4-page booklet on graph- 
ite, molybdenum, disulfide, mica vermicu- 
lite, zine oxide and acetylene black. Car- 
riers, diluents, apvlications and physical 
data. Acheson Colloids 


MARCH 1956 


730. Lubrication 

New brochure B-3 on solid film lubrica- 
tion gives results of laboratory and re- 
search tests. Electrofilm, Inc. 


731. Machining Alloy Steels 

24-page bulletin on economical com- 
bination of microstructure, tool form, cut- 
ting speed and feed for each machining 
operation. International Nickel 


732. Machining Copper 

32-page booklet gives cutting speeds, 
feeds, rakes, clearances for more than 40 
copper alloys. American Brass 


733. Master Alloys 


Bulletin on custom-made alloys for re- 
melt or reprocessing. Cannon-Muskegon 


734. Metal Cleaning 

4-page catalog 521 on degreasers. Stand- 
ard and special apparatus. Circo Equip- 
ment 


735. Metal Cutting 

64-page catalog No. 29 gives prices and 
describes complete line of rotary files, 
burrs, metalworking saws and other 
products. Martindale Electric 


736. Metallographic 
Equipment 
12-page catalog E-29 describes bright- 
field equipment for visual observation and 
photography. Bausch & Lomb 


737. Metallographic Polishing 
AB Metal Digest discusses features of 

various models of metallographic polish- 

ing equipment. Buehler, Ltd 

738. Microhardness Tester 


Bulletin describes the Kentron micro- 
hardness tester. Torsion Balance Co 


739. Microscopes 
Catalog on metaLograph and several 
models of microscopes. United Scientific 


740. Microscopes 

22-page catalog describes microscopes 
featuring ball bearings and rollers 
throughout the focusing system and a 
low-position fine adjustment, providin 
comfortable operation. Bausch & Lomb 


741. Microscopes 

8-page booklet No. 5 on research micro- 
scopes, stages, illuminators and othe: 
accessories. American Optical 


742. Molybdenum 


24-page booklet gives physical and 
chemical property data on molybdenum 
powders, wire, alloys. Sylvania Electric 


743. Nickel Alloys 

Wall chart gives engineering properties 
of nickel alloy wire, rod and strip. In- 
cludes Monel, Inconel, Incoloy and nickel- 
clad copper. Alloy Metul Wire Co 


744. Nickel Alloys 


40-page book gives corrosion, 
and mechanical properties of 
alloys; 13 pages of 
Haynes Stellite 


745. Nickel-Copper Alloys 
28-page bulletin on alloys for heat ex 
changers describes typical installations of 
cupro-nickel or alloys in 
power plants. International Nickel Co 


746. Nitriding Furnace 
Bulletin 646R on carburizing and nitrid- 


ing furnace giving atmosphere circulation 
to 1850° F. Hevi Duty 


(Continued on page 32-A) 
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HARDNESS CONVERSION CHART 


For Every Shop That Does 


Hardness Testing 


This latest and most nearly accu- 


rate Hardness Conversion Chart 
is a necessity wherever hardness 
testing is done. It has been com- 
piled and produced by CLARK, 
makers of the internationally re- 
spected CLARK Hardness Tester 
for “Rockwell Testing.” Printed on 
heavy stock convenient for wall 
mounting, the chart is offered 
free of charge to hardness tester 
users. Just attach this ad to your 


letter or write 
chart.” A 
you without c 


“Bend wall 
y will be mailed to 
rge or obligation. 


P.S. If you would also like in- 
RK Standard 


formation on 


and Superficial Hardness Testers, 
Pa be glad to send that along in 


it 


CLARK 
INSTRUMENT 
INC. 
\ 10202 Ford Road 
Dearborn, Mich. 
U.S.A. 
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because of 
ia this BaW Insulating Firebrick 
suspended construction 


veyed into the furnace, moves slowly from left to right on 
walking beam rails designed and furnished by York- 
Gillespie Mfg. Co., and passes out the exit door. 


ve Here’s another case where light weight means lower cost. The new walking beam furnace (shown in photograph above) 
a The roof of this walking beam furnace is 2,320 square feet. was designed and constructed by Rust Furnace Company for 
B&W Insulating Firebrick suspended construction for a Jones & Laughiin Stes! Corporation. pipe is con- 


9-inch roof weighs about 30 lbs per square foot, including 
the weight of rods, hangers, pipe, brick and mortar. This 
is approximately 100 lbs per square foot less than an arch 
constructed of heavy firebrick plus insulation having the 
same heat flow. This saving means the B&W IFB roof 

is 116 tons lighter. 


Here are the money-saving benefits 
of B&W suspended construction: 


1. Supporting steel is less massive, far less costly. 


Commercial size steel can be used for roof suspension instead of This is @ cross-sectional drawing of a typical suspended 
special castings. arch arrangement using B&W Insulating Firebrick. It can 
2. B&W Insulating Firebrick heat up and cool down faster. be wed in fet or sloping rook, nese erches end many 
This means lower fuel costs, faster inspection. other types of suspended furnace construction. 


3. Furnace temperatures can be changed quickly. When 
different steels call for different heating schedules, the furnace 
temperature can be adjusted in minutes instead of hours. 


BABCOC. 


4. Installation costs are lower because these lightweight brick 
can be handled faster and easier than ordinary heavy firebrick. 
For complete information on B&W IFB—the lightest weight 
insulating firebrick, write to B&W today or call your 

local Refractories Engineer. 


Steal 
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(Continued from page 31) 


747. Nondestructive Testi 

8-page bulletin on equipment fo 
destructive testing of bars, rods, 1 
Magnetic Analysis 


748. Nonferrous Forgings 
34-page booklet on brass, bronz 

aluminum forgings. How they are 

composition of alloys, tolerances. 
rass 


749. Nonferrous Melting 

Bulletin 26-A on high-frequenc: 
naces for melting copper, silver, 
platinum, aluminum and magn 
Ajax Electrothermic 


750. Nonflammable Rust 


Preventive 
Bulletin on rust preventive com 
which is water soluble, nontoxi 
nonflammable. Production Specialti 


751. Oil Quenching 

8-page brochure tells in detail 
carbon steel often can replace alloy 
when additive is used in the quer 
oil. Aldridge Industrial Oils 


752. Patterned Steel 
New booklet on surface rolled pa 
on steel. Sharon Steel 


753. Phosphate Coating 
12-page “Phosphate Coating Che 
and Processes give data on paint 
ing, rust proofing, protecting frictio: 
faces, improving drawing and extr 
American Chemical Paint 


754. Pickling Baskets 
12-page bulletin on mechanical pic 

crates, baskets, chain and acce 

Youngstown Welding & Eng'g 


755. Pickling Baskets 
Data on baskets for degreasing, pix 
anodizing and plating. Jelliff 


756. Pipe and Tubing 

68-page book on pipe and tube n 
answering many pertinent questo 
tube mill operation and production 
gineering data and specification 
757. Plating 

4-page folder on heat exchange 
plating, pickling and anodizing sol 
Carl Buck & Assoc 


758. Powdered Metals 
Booklet on design, properties, pr 

tion and application of brass and 

nonferrous powder parts. 24 case his 


New Jersey Zine 


759. Precision Casting 
8-page bulletin on investment ca 


NO BARGAIN 


FOR UNIFORM 


FLAT SPRING 


PERFORMANCE 


According to the deflection formula for flat springs, 
the deflection or load of flat springs will vary in di- 
rect proportion to the third power of the thickness. 


This means that flat springs made from .010” ordi- 
nary commercial flat rolled high carbon strip (stand- 
ard gauge tolerance 001”) can be off as much as 


33‘., plus or minus, in deflection or load value. 


Where the nature of the service calls for more uni- 
form spring performance, CMP produces restricted 
thickness tolerances which make possible load tol- 
erances of + 10% or less. CMP is regularly supply- 
ing such uniform restricted tolerances for special 
flat spring applications, multiple-station progressive 
die forming and other specialized end products where 
uniform, extra-close gauge accuracy reduces fabri- 
cating costs and waste and provides better 
product performance. 

If you have a flat spring problem, you are invited 
to avail yourself of CMP’s specialized knowledge 
and experience in this field. 


the Cold Metal Products co. 


GENERAL OFFICES: YOUNGSTOWN 1, OHIO 
PLANTS: YOUNGSTOWN, OHIO AND INDIANAPOLIS, IND 
SALES New York Cleveland Detroit © indianapolis 
OFFICES: Chicago © los Angeles © Son Francisco 
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747. Nondestructive Testing 

$-page bulletin on equipment for non- 
destructive testing of bars, rods, tubing. 
Magnetic Analysis 


748. Nonferrous Forgings 

3A-page booklet on brass, bronze and 
aluminum forgings. How they are made, 
composition of alloys, tolerances. Mueller 
Brass 


749. Nonferrous Melting 

Bulletin 26-A on high-frequency fur- 
naces for melting copper, silver, gold, 
platinum, aluminum and magnesium 
Ajax Electrothermic 


750. Nonflammable Rust 


Preventive 
Bulletin on rust preventive compound 
which is water soluble, nontoxic and 
nonflammable. Production Specialties 


751. Oil Quenching 

%-page brochure tells in detail how 
carbon steel often can replace alloy steel 
when additive is used in the quenching 
oil. Aldridge Industrial Oils 


752. Patterned Steel 
New booklet on surface rolled patterns 
on steel. Sharon Steel 


753. Phosphate Coating 

12-page “Phosphate Coating Chemicals 
and Processes” gives data on paint bond 
ing, rust proofing, protecting friction sur- 
faces, improving drawing and extrusion 
American Chemical Paint 


754. Pickling Baskets 

12-page bulletin on mechanical picklers 
crates, baskets, chain and accessorie 
Youngstown Welding & Eng'g 


755. Pickling Baskets 
Data on baskets for degreasing, pickling 
anodizing and plating. Jelliff 


756. Pipe and Tubing 

6%8-page book on pipe and tube making 
answering many pertinent questions on 
tube mill operation and production, En- 
gineering data and specifications. Yoder 


757. Plating 


4-page folder on heat exchangers for 
plating, pickling and anodizing solution 
Carl Buck & Assoc 


758. Powdered Metals 

Booklet on design, properties, produc- 
tion and application of brass and othe: 
nonferrous powder parts. 24 case histories 


New Jersey Zine 


759. Precision Casting 
8-page bulletin on investment castings 


of various ferrous and nonferrous alloys 
Engineered Precision Casting 


760. Presses 


New 4-page brochure on hydraulic 
presses for bending, cogging, flanging, 
forging, forming, straightening and up- 
setting operations. R. D. Wood 


761. Pressure Control 

Bulletin 7040 on indicating pneumatic 
pressure controller. Minneapolis-Honey- 
well Regulator Co 


762. Protective Coatings 

Two new catalogs on corrosion control 
coating for industrial construction and 
plant maintenance. Amercoat Corp 


763. Pyrometer Supplies 

New edition of 56-page bulletin P1238 
on thermocouples and pyrometer acces- 
sories. Engineering data on selection and 
installation. Bristol Co 


764. Quenching 
New catalog on two small self-contained 
quenching units. Bell & Gossett 


765. Quenching Oil 

New book on mechanism of quenching, 
properties of quenching mediums, cooling 
curves. Gulf Oil 


766. Radiography 

16-page bulletin on materials and acces- 
sories for radiography. Density curves 
for four types of films. X-Ray Div., East 
man Kodalh 


767. Radiography 

28-page booklet on products for indus 
trial radiography gives exposure and 
processing data for various films used 
DuPont 


768. Rare Earths 

8-page Progress Report Number 1 
Rare Earths in lron and Steel Melting 
Molybdenum Corp 


769. Refractories 

32-page catalog on range of refractory 
products for steel mills, electric furnaces 
melting, ladles, and other industrial uses 
Plibrico Company 


770. Refractories 

12-page brochure on products for cast- 
ing special refractory shapes and for 
gunning and troweling applications, for 
services to 3000° F. Johns-Manville 


771. Roll Formed Shapes 

24-page Bulletin 1053 on designing, 
forming and producing shapes from fer- 
rous and nonferrous metals. Roll Formed 
Products Co 


BUSINESS 


No Postage Stamp Necessary Uf Mailed In the United States 


REPLY CARD 


4c POSTAGE WILL BE PAID BY— 


METAL PROGRESS 


7301 Euclid Avenue 


CLEVELAND 3, OHIO 


772. Roll Forming 


Bulletin 854 on roll forming of co 
rolled shapes. American Roller Die Cor 


773. Salt Bath Furnaces 


Data on salt bath furnaces for bat 
and conveyorized work. Upton 


774. Salt Baths 


32-page bulletin on salts for temperir 
annealing, neutral hardening, martempe 
ing and carburizing. Heat treating da’ 
E. F. Houghton 


775. Sand Control 

32-page book on defects and troubles 
foundry and how to remedy through sa! 
control, Claud S. Gordon Co 


776. Saw Blades 

Selector for hand or power blades te 
which blade to use for various alloys a! 
shapes. Henry Disston 


777. Saws 
Catalog C-53 describes 35 models 
metal-cutting saws. Armstrong-Blum 


778. Shear 


Bulletin on bar and billet shear | 
rounds, squares, flats, billets and stru 
turals, either hot or cold. Hill Acme (¢ 


779. Shell Molding 


8-page technical bulletin on shell mo! 
ing process for stainless steel. Cooy 
Alloy Foundry 


780. Silver Brazing 

48-page manual on all aspects of sil 
brazing applications and problems. Am 
ican Platinum Works 


781. Solvent Cleaning 

16-page booklet on how to use solve 
detergents for removing carbon, grea 
dirt, paint. Oakite Products 


782. Stainless Bars 

28-page technical book on stainless st 
bars include processing informat 
about cutting, welding, forging, upsetti 
machining, and heat treating Alleghe 
Ludlum 


783. Stainless Castings 
20-page booklet shows how they 
made, property and size data, typi 

applications. Crucible Steel 


784. Stainless Fastenings 
20-page catalog of stainless teel « 
screws, nuts, washers, machine scre 
sheet metal screws, set screws, pipe 
tings and specialties. Star Stainless Scr 


785. Stainless Steel 
40-page Design Handbook gives prop 
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Today's shortage of nickel—caused by 
Amer- 
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olvent 
grease sions for potential buyers of heat treat furnaces. 
ess steel Heat-resistant alloys may be used in radiant E 
rmation 
psetting . . 
legheny tubes, rails, and other interior sections of the 
furnace only when nickel is readily available. 
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typical 
That's why we have developed a furnace to 
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se Serew ; yet will meet all the requirements of trouble-free 
proper- i life, low cost, stepped-up pro- 
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ties, specifications, applications, design 
data on springs. Alloy Metal Wire 


786. Stainless Steel 

Data sheet on Type 301 gives physical 
properties, corrosion and oxidation re- 
sistance, mechanical properties. Allegheny 
Ludlum 


787. Stamping 
12-page catalog on stamping, drawing, 
forming and heading. Plume & Atwood 


788. Stampings 
16-page brochure on story of stamping 
Handy tabular data. Republic Steel 


789. Steel 

256-page handbook lists sizes, 
lengths, steels available, shapes. Data on 
mechanical properties, standard steel 
compositions, hardness numbers conver 
sions. Ryerson 


790. Steel 

Bulletins on hot work steel and Type 
420 stainless give forging, annealing and 
hardening characteristics. Firth Sterling 


791. Steel 
Bulletin on nickel-copper steel of low- 


alloy, high-strength type. Youngstown 
Sheet and Tube 


792. Steel 52100 
Data sheet on high-purity 52100 steel 
made by vacuum melting. Vacuum Metals 


793. Tanks and Linings 

16 pages of data on tanks and corro 
sion-resistant linings for cleaning and 
plating solutions. Chemical Corp 


794. Temperature Control 

Catalog G-20 on differential exnansion 
temperature controls. Electrical and pneu 
matic tyres in ranges from sub-zero to 
1800° F. Burling Instrument Co 


795. Testing 
12-page bulletin No. 116 on proving 


rings for calibrating testing equipment 
Morehouse Machine 


796. 


weights 


Testing Equipment 

4-page catalog of abrasion, physical 
thickness, compression and recovery test- 
ers. Custom Scientific Instruments 


797. Testing Machines 

28-page catalog on screw power uni- 
versal testing machines and accessories 
Construction, specifications. Riehle 


798. Test Specimens 

Data on machine for cutting test speci- 
mens to ASTM specifications. Sieburg 
Industries 


MARCH, 1956 


l6-page booklet on advantages and 


applications of textured metal. Rigidized 
Metals 


600. Thermocouples 

20-page Bulletin 714 on thermocouples, 
protecting tubes and wells, insulators 
leads, connectors, heads. Gen. Electric 


801. Thermocouples 

4-page bulletin 31-H on thermocouple 
and extension wires. insulations, gages 
calibrations, color codes. Thermo Electric 


602. Thermostat Metals 

Chart compares properties of thermo- 
tat metals produced by various manu- 
facturers. American Silver Co 
603. Tin 

20-page booklet describes mining of tin 


and its present use by American industry 
Malayan Tin Bureau 


604. Titanium Alloy 


Data on ternary alloy with 3% 


Textured Metal 


alumi- 
num and 5% chromium gives physical 
properties, forging temperatures, high 
temperature characteristics. Mallory- 
Sharon Titanium 


$05. Titanium and Zirconium 

16-page bulletin, “The Hydrimet Proc- 
ess’, on titanium and zirconium metal: 
and hydrides, and other metallurgical 
hydrides, Metal Hydrides 


806. Tool and Die Steels 


24-page guide to qualities and 
available. Uddeholm 


807. ‘Tool Steel Failures 

124-page book, “Tool Steel Trouble 
Shooter”, analyzes 107 tool failures and 
assigns causes as among tool design faults, 
tool steel faults, improper heat treatment 
mechanical and operational factors. Beth- 
lehem Steel 


808. Tool Steel Guide 

New 70-page brochure includes infor- 
mation on 50 types of tool steels and cold 
finishing products. Vanadium-Alloys Steel 


809. Tool Steel Selector 

Twist the dial of the 9-in. circular selec- 
tor and read off the tool steel for your 
application. Crucible Steel 


810. Tubing 
52-page “Handbook of Seamless Steel 
Tubing’. 26 pages of data. Timken 


S11. Ultra Strength Steel 

Results of three year research and test 
program evaluating properties of Type 
4340 steel for aircraft structures. Inter- 
national Nickel 


612. Ultrasonic Cleaning 
Folder on Sonogen ultrasonic generator 
for metal cleaning. Branson 


813. Ultrasonic Testing 
Data folder describes instruments using 
ultrasonics for various tests—immerscope, 


“B" scan and flaw recorder. Curtiss- 
Wright 


614. Ultrasonics 

Bulletin GEA-6239 on ultrasonic power 
generators for industrial cleaning equip- 
ment. General Electric 


$15. Vacuum Coating 

Bulletin on principles, production step 
applications, equipment. National Re- 
search 


$16. Vacuum Melting 

8-page bulletin on production and test- 
ing equipment for vacuum melting. Ad- 
vantage. Utica Metals Dir Utica Drop 
Forge Tool 


617. Vacuum Pumps 
Bulletin 401 on bellows-type valves for 
vacuum pumps. Kinney Mfg. Div. 


818. Vanadium in Steel 
189-page book on properties of ferrous 

alloys containing vanadium and _ their 

applications. Vanadium Corp 


819. Welding 
Data card 155A tabulates are 
procedures for 


Babcock & Wilcox 
$20. Welding Electrode 


Bulletin No. 5 on the development of 
an electrode for metal arc welding of 
wrought 35 Ni-15 Cr-1.25 Si alloy. Rolled 
Alloys 


621. Welding Electrodes 
Report No. W5410 on low hydrogen elec- 

trodes for high alloy steels. Harnischfeger 

Corp 

$22. Welding Equipment 
Catalog on Cadweld process and arc- 

welding accessories. Erico Products 


823. Welding Rods 

New bulletin on processing of welding 
rod materials, master alloys and other 
specialized products. Shieldalloy 


$24. Wire Belts 


Folder gives flow diagrams for continu- 
ous heat treating showing uses of wire 
belts. Cambridge Wire Cloth Co. 


825. Wire Belts 
16-page booklet on selection of standard 


steel conveyor belts. Installation. Wick- 
wire Spencer Steel 


welding 
various types of tubing 


569 594 619 644 669 694 
570 595 620 645 670 695 
571 596 621 646 671 696 
572 597 622 647 672 697 
573 598 623 648 673 698 
574 599 624 649 674 699 
575 600 625 650 675 700 
576 60! 626 651 676 701 
577 602 627 652 677 702 
578 603 628 653 678 703 
579 604 629 654 679 704 
580 605 630 655 680 705 
581 606 631 656 68! 706 
582 607 632 657 682 707 
583 608 633 658 683 708 
584 609 634 659 684 709 
585 610 635 660 685 710 
586 636 661 686 
587 612 637 662 687 712 
588 613 638 663 688 713 
589 614 639 664 689 714 
590 615 640 665 690 715 
591 616 641 666 691 716 
592 617 642 667 692 717 
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719 
720 
721 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
740 
74) 
742 
743 
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Please have literature circled at the left sent to me. 
750 775 800 825 
751 776 Name 
752 777 802 
753 778 803 
754 779 804 Title 
755 780 805 
756 781 806 
757 782 807 
758 783 808 Company 
759 784 809 
760 785 810 
786 BI! Address 
762 787 812 
763 788 813 
764 789 B14 
765 790 City end State 
766 791 816 Postcards must be mailed prior to June |, 1956, 
767 792 817 Students should write direct to manufacturers. 
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MVE ZO PFE cone 


saves $18,500 in first year with one barrel 
using Lorco compounds and chips. 


Barrel finishing has been a very profitable operation 
for the Martin Company, Baltimore. Using Lorco com- 
pounds and chips, they saved an estimated $18,500 in 
one year of operation in their first large barrel (13 cu. 
ft.). And, while only very small parts could be finished 
originally, they are now tumbling everything from tiny 
clips to complex forgings weighing up to 12 pounds, 
resulting in even greater savings. 


Find out how LORCO compounds and chips can provide 
dollar-saving answers to your barrel-finishing problems. 
Write for your copy of the new, 40-page brochure . . . 
“The Lorco Method of Precision Barrel Finishing for 


Today, Martin employs modern tumbling techniques 
to deburr and descale approximately 20,000 of the 
28,200 parts required on each of one type of — 
They are barrel finishing between 25,000 to 30,000 
parts a week .. . at the remarkably low cost of only 
“% of a cent per part. These parts include stampings, 
forgings, castings, formed parts, and extrusions made 
of aluminum, steel, stainless steel, brass, copper, 
magnesium .. . and even plastics. 


Lord Chemical Corporation 


2068 SOUTH QUEEN STREET + YORK, PENNSYLVANIA 


Metals and Plastics."’ It is packed with up-to-the-minute 
information, instructions and photographs. 
Price: 50¢ postpaid. 
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Manufacturers of Barrel Finishing Compounds, 
Tumbling Barrels, Media, and Auxiliary Equipment 
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Today there are giants at Wyman- 
Gordon! Among them the largest single 
machine ever constructed — a 50,000 ton 
closed-die forging press — is now produc- 
ing larger forgings with thinner sections 
and closer tolerances than ever before. 
Companion giants include 35,000 ton, 


18,000 ton, 7,000 ton presses representing 
the greatest forging press capacity assem- 
bled under one roof in the world — 110,000 
tons ready to meet the demands of industry 
today and tomorrow. Wyman-Gordon, 
greatest name in forging — is “Keeping 
Ahead of Progress”. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM * 
WORCESTER 1, 
HARVEY, ILLINOIS 


MAGNESIUM 


STEEL © TITANIUM 


MASSACHUSETTS 


DETROIT, MICHIGAN 


Ag 
a 


industrial be diene 


Picker office or t W 


Wherever you ore there's a Picker office somewhere 
near you in this network of sales and service facilities. 
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GAMMA 
TECHNGGAL OPERATIONS, INC. 
| ANNOUNCEMENT | 
Picker Waliay Corperation and Tech rations, Inc. 
are to mee that the y Technical | 
radiography wit coforth be 
distrib , leed by Picker X-Ray n. Picker 
engine service organization new sta te serve 
te any local 
k. 
4 
AY X-RAY 
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Traditionally, molybdenum has been packaged location or direct to the furnace. The pallets are 
in bags and cans, with weather conditions, storage, expendable, and but a small nominal charge is made 
and equipment problems frequently resulting in to customers authorizing this form of shipment. 
an awkward handling situation for the steel man- : 

We are confident the new “Moly” palletizing 
ufacturér. 
system will more than justify 

Now, MCA is first again in offering a standard your expectations. 

wooden pallet, with either 100 bags or 64 cans 


steel-strapped securely in place. The full pallet is for 


easily and safely moved by lift truck to storage Mayidenam—New Palistlecd 


CORPORATION OF AMERICA 
Grant Building Pittsburgh 19, Pa. 
Offices; Pittsburgh, Chicago, Detroit, Los Angeles, New York, Son Francisco 
Soles Representatives: Edgar 1. Fink, Detroit; Brumiey-Donaldson Co., Los Angeles, San Francisco 
Subsidiery:; Cleveland-Tungsten, inc, Cleveland Plants: Washington, Pa., York, Pa. 
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A PHONE CALL to your distributor (listed 


below) will bring fast delivery of Barrett Standard 
Anhydrous Ammonia in cylinders. 


COLORADO 
Denver: Mine & Smelter Supply Co. 
1422-—17th Street Box 5270 
Tern atlor 


CONNECTICUT 
West Hartford: The Christian Peter- 
sen & Bon Co. P.O. Box 247 
26 Brook Street. Tel. ADams 3-1244 
FLORIDA 
Jacksonville Db. W. Anderson 
P. O. Box 1346 (Mailing Address) 
615 East Bay Street 
Tel. EL. 4-2428. Nights, Sun. & 
Holidays EL 3.1161 
Miami: Columbia Chemical & Supply 
Co. P. O. 7430 N. E 
Fourth Court. Tel. PL &-2544-5 
Nights, Sun. & Holidays PL 09-2883 
Tampa: Food Equipment & Supply 
Co. P.O. Box 422. 1809 Becond Ave 
GEORGIA 
Macon: The Anderson Chemical Co., 
Ine. P.O. Box 1424 
1620 Waterville Road. Tel. 2-7962 
ILLINOIS 
Chicago: Westland Engineering Sup- 
ply Co. 53 West Jackson Bivd. 
Tel. Harrison 7-0760 
Burlington: McKesson & Robbins, Ine 
West Central District Office 109 
North 4th Street. P.O. Box 591 
Tel. 4-4603 
Cedar Rapid McKesson & Robbins, 
ine. Cedar Rapids Division 
Serond Sireet 
Tel. 4191 
Ottumwa: J. W. Edgerly & Company. 
120 West Main Street. Tel 4 
Rioux City McKesson & Robbins, 
Ine. Sioux City Division. 308 Pearl 
Street. Tel 7931 
KANSAS 
Wichita: Reid Supply Co., 306 Weet 
Second Street. Tel. Amherst 7-1232 
KENTUCKY 
Henderson: P. B. & 8. Chemical Co, 
1100 North Adams treet 


Loulsville: Griffin Chemical Co. 
528 Franklin Street 
LOUISIANA 
New Orlear Sam Relsfeld & Coa, 


403 Queen & Cresent Building 
Tel. Canal 8801-02-03 
MAINE 
Portland: Acme Engineering Co, 
16 Market Street 
Tel. 5-0011 
MARYLAND 
Baltimore: Leidy Chemicals Corp 
920 South Eutaw Street 
Tel Mulbe rry 


>-22 


& Markman, Ine. 


Springfield: The Chemical Corp 

4 Waltham Avenuc 

Tel. Republic 9-601 
West Springfield: Barker Chemical 
161 Cireutt Ave 


Worcester: Brewer & Company, Ine 
Industrial Chemical Division 
45 Arctic Street 


MICHIGAN 
Detroit: Eaton Chemical & Dyestuff 
Co. 1490 Franklin Mtreet 
Tel. Woodward 2-5216 
MINNESOTA 
®t. Paul: Lyon Chemicals, Ine. 


2 Hampden Avenue 
Tel. Midway 6-1351 


er Hood Chemical 
Montgall Avenue 


& Robbins, Ine. 
Landreth 
Building. 320 North 4th ®treet 


Tel. Maine 2083 
Bt. Louls: G. Robins & Co, 


Omaha: & Robbins, Ine 
Omaha Division. 902 Farnam Street 
Tel. Atlantic 5000 


MARCH 1956 


NEW JERSEY 
Paterson: Lotte Chemical Corp 
Avenue. Box 2488 
Tel. Mulberry 4-0704 if no answer 


Paterson. Seaboard Industries 
195 Keen Street 
Paterson: Wollen Chemical & Supply 
Co. Wall Street & Sixth Avenue 
0. Box 1659 
Tel, Armory 4-2800 
NEW YORK 
Albany: Albany Laboratories, Ine. 
67 Howard Street 
Tel. Albany 4-6588 
Hrooklyn: Tex-ite Products Corp. 
S55 Flatbush Avenue 
Tel. BU 2-8112 
Buffalo: Commercial Chemicals, Ine. 
211 Hertel Avenue 
Tel. Delaware 5414 
New York: N. H. Heyman, Ine 
168 Kast Glet Btreet 
Tel. ATwater 9-0259 
New York: E. M. Sergeant Pulp & 
Chemical Co. 7 Dey Street 
Tel. WOrth 2.4340 
Poughkeepsie Chemical Co., 
Ine. ?. O. Box 6465. Fulton & Fair 
view Mtreets. Tel 
Rochester: Wm. B. Duffy Carting Co 
62 Belo Street 
Tel. Hamilton 9640 
Syracuse: Gleason Materials & Equip 
ment Co., Ine. 424 Heffernan Bidg 
205 Harrison Street 
NORTH CAROLINA 
Charlotte: American Cyanamid Co. 
3333 Wilkinson Bivd 
Tel. Charlotte 7721 
Cleveland: The Harshaw Chemical Co. 
1945 Kast 97th Btreet 
Tel. Cedar 6300 
Cincinnati: The Harshaw Chemical 
‘o. 6265 Wiehe Road 
Cineinnat!: Wirthlin-Mann Co 
P.O. Box 56. 1990 Dana Avenue 
Tel. Redwood 1.4890 
OKLAHOMA 
Oklahoma City: Rex Engineering & 
Bales (Co. 2735 10th Btreet 
P.O. Box 5141 
Tulea: Vaughn Chemical Co 
1102 Kast Btreet 
Tel. Cherry 2-8211 
PENNSYLVANIA 
Altoona’ Western Penneyivania Chem- 
Co., Ine. Box 703 
4125.41 Mixth Avenue 
Tel. 9498, 9490, 2.2008 


244 Bascom Street 
Tel. Wellington 1-0777 
RHODE ISLAND 
Providence: T. 11 Baylis Co. 
42 Gano Btreet 
TENNESSEE 
Memphia: The Lilly Co, 
466 Union Avenue 


Tel, &-3137-8-9 


Dallas: Chas. H. Platter & Co. 
Texas Bank Building 
Tel. Central 8704 
George Thomeon Co., Ine 
“11-615 North Campbell Btreet 
Tel 
Houston Goldemith Sanders 
754M & M 
Tel. Capitol 7-9171 
onle nteretate Brokerage Co 
P. O. Box 4497, Station 
411 North Medina treet 
H 


Balt Lake City’ Mine & Smelter Sup 
ply Co. 121 West 2nd Mireet, Routh 
P.O. Box 1348. Tel 2791 

VIRGINIA 

Richmond: Phipps & Bird, Ine 
P. O. Rox 303 Routh 6th Bt 
Tel. 3-91463 

WEST VIRGINIA 

Charleston: BB. Preiser Co., Ine 

P. O. Box 6118 
WISCONSIN 

Milwaukee: Benlo Chemicals 
907 -25 Bouth 80th Btreet 
Tel. Spring 4.6000 


BARRETT’ 


BRAND 


Cylinder 
Anhydrous 
Ammonia 


LOOK 
for the 
Green Cap! 


PROMPT DELIVERY of a reliable product 
is always desirable. And when delivery 
and reliability are backed up by both 
your local dealer and a nationwide service 
force, your service is doubly good. 


THIS 1S WHAT you get when you order 
Barrett Brand Anhydrous Ammonia. 
Not only do you get a product made by 
America's largest producer of high-purity, 
extra-dry Ammonia, but you get service 
from a local distributor. 


YOUR LOCAL DISTRIBUTOR is an 
independent firm whose livelihood 
depends on his personal service to you, 
backed by the staff, experience and 
facilities of Nitrogen Division. He can 
help you solve any technical problems 
you may have. He will also provide 
you with tae type of service you want. 
Call him today! 


NITROGEN DIVISION 


40 Rector Street, New York 6, MN. Y. 


Hopewell, Vo. * trenton, * Orange, Tex. 
Omehe, Neb. 
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| Call Your Distributor 
ROL 
— 
WITROGEN 
At 
~ 
TEXAS | 
| 
MISSOURI U II 

Avenue 


reliable, economical 


Pyr-O-Vane Controllers 


Horizontal-case model fits standard 19” relay racks. Avail- 
able in a choice of control actions, including three-zone 
control with neutral zone adjustable from 0 to 100%, or 
0 to 10%. Pre-wired panel permits checking of thermo- 
couple or millivoltmeter without disconnecting wiring. 


Vertical-case model can be flush or surface mounted. 


Both types are available with ‘snap action” electronic vane 
control; on-off, two-position and three-position; and with 
pulse-type time-proportioning control. They are designed 
for fail-safe operation, and are virtually unaffected by 
changes in line voltage, humidity and temperature. Sup- 
plied with either thermocouple or Radiamatic® calibrations. 


150 200 250 
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Protect-O-Vane Excess Temperature 


Safety Cut-Off 


Now available in both horizontal- and vertical-case models, 
Protect-O-Vane instruments afford economical insurance 
against overheat damage to expensive furnaces. They operate 
in conjunction with primary controllers .. . which may be 
either Pyr-O-Vane models or recording instruments .. . to 
close the fuel valve or open electric heating circuits whenever 
the safe temperature limit is exceeded. At the same time, they 
can actuate signal lights or audible alarms. Their safety circuit 
prevents re-starting the process until temperature has dropped 
below the safe limit. 


temperature ontrol... 


—— for versatile, dependable, econom- 
ical control? Then choose from the line of 
Brown millivoltmeter controllers. This varied 
family of instruments fills the requirements of 
hundreds of temperature control applications 
where a chart record is not essential. On ovens, 
dryers, furnaces, plating tanks, plastic presses 
and other heat-using equipment, they bring 
sensitive, reliable control within the reach of 
any budget. 


Built into these instruments are numerous ad- 
vanced design features. Both Pyr-O-Vane Con- 
trollers and Protect-O-Vane Safety Cut-Offs 
have a high-resistance galvanometer circuit 
that minimizes effects of varying length of ex- 
tension wires . . . 6-inch scale with anti-parallax 
mirror . . . readily accessible zero adjustment. 
Plug-in galvanometer and control units reduce 
replacement time to seconds. 


@ REFERENCE DATA: Write for Catalog 1053, ‘Millivoltmeter Type instruments” . . 


NMiLLIVOLTMETER 


ConTROLLERS 


Both the Pyr-O-Vane and Protect-O-Vane types 
of instruments are now available in two case 
styles: the conventional vertical case, to fit in- 
stallations where width is restricted; and the 
new horizontal case, which takes only a few 
inches of vertical mounting space. 


Behind all these instruments stands more than 
90 years of experience with millivoltmeter in- 
strumentation .. . plus the nation-wide engi- 
neering and field service facilities of the Honey- 
well organization. For a discussion on how 
these economical controllers can be put to work 
on your processes or on the equipment you 
manufacture, call your local Honeywell sales 
engineer. He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co. 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. 


and tor Bulletin 1060, ‘Horizontal Case Millivolimeter Controllers.” 


NN EAPOLI SG 


Honeywell 


BROWN 1 
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ACP Service knows no hours 


Our Technical Service Department works round 
the clock when necessary to set up a process and 
keep it working effectively with minimum inter- 
ruption in production. 

Time is no factor when ACP technical service men 
move into your plant. They stick with the job until 
it’s done. They not only furnish assistance in in- 
stalling the system, but also instruct plant person- 
nel in its operation. Then, to keep the process 
working effectively with a minimum of production 
slowdowns, they establish a schedule of periodic 
inspection, if you so desire. This permits ACP to 


AMERICAN CHEMICAL PAINT COMPANY, Ambler 16, Pa. 


check the operation of process and equipment, 
to analyze procedures, to suggest changes as 
needed to maintain uniform results. 

This policy of service to its customers is not a 
new one with ACP— it has been going on for more 
than 40 years. And it doesn’t stop with service in 
your plant. Our Engineering Department will de- 
sign the equipment, our Pilot Plant will develop 
the process sequence, and our Quality Control 
Laboratories will maintain a continuing check on 
the processed metals. Write for complete informa- 
tion about ACP. 


CHEMICALS 


DETROIT, MICHIGAN NILES, CALIFORNIA WINDSOR, ONTARIO PROCESSES 
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BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Blind Holes Are Dangerous 


Without proper care, blind holes ean 
be troublesome in the heat-treatment of 
tools. Typical of blind holes which usu 
ally get little attention are holes for studs 
or dowel pins. The exposure of blind 
holes to liquid-quenching produces ex 
tremely high internal stresses, with the 
possibility of cracking the tool during 
heat-treatment, or in service, 

If it is not required that blind holes 
be hard internally, trouble can be avoided 
by packing the holes, prior to quenching, 
with elay, asbestos rope, steel wool, or a 
steel plug. Blind holes are particularly 
objectionable if they are required to be 
uniformly hard on the inside surface, This 


requirement ean be met consistently only 


by using air-hardening steels 


Shear Blades Last Twice As Long 
When Fabricator Changes to Bearcat 


For many months a Midwestern fabri Beareat is a tough, general-purpose 
eator had been using shear blades made air-hardening tool steel. It has superior “Teamwork” is the title of a 16-mm eolor 
of an alloy tool steel. The blades were resistance to wear, and is also exeeption- film, with sound, recently released by 
used in cutting steel reinforcing bars and ally resistant to shock. Beareat has an Bethlehem. The film deseribes the manu 
joists. Production was fairly good, too, air-hardening characteristic, whieh mini facture of Bethlehem tool steel, and ex 
as each blade sheared approximately 400 mizes quenching hazards and also pro plains its quality-control and heat-treat 
tons of material per side before being vides good resistance to distortion in ment, Typieal applications of earbon, 
redressed., heat-treatment. oil- and air-hardening, shock-resisting, 
Then he decided to try, in the same In addition to shear blades, Beareat hot-work, and high-speed grades are in 
operation, a blade made of Bethlehem tool steel ean be used economically for eluded 
Bearcat tool steel. The blade, hardened such: varied items as chisels, punches, Prints of this 50-minute film are avail 
to Rockwell C-59, was put to work shear gripper dies, rivet sets, hot headers, able for showing to distributors, heat 
ing both 1% in.-x-4 in. plate steel, and master hobs and die-casting die inserts treaters, die-makers, machinists and ma 
reinforeing bars ranging in diameter Why not put in an order for a trial chine-tool manufacturers, as well as to 
from %, in. to 114% in. The advantage of piece of Bearcat today, while you have it technical societies and engineering stu 
longer wear and greater economy was in mind? You ean't lose by giving it a dents. If you would like to see the pieture, 
soon apparent, for the new blade handled workout. All you need do is get in toueh just write to Publeations Department, 
more than 830 tons of material per side with your Bethlehem tool steel distribu Bethlehem Steel Company, Bethlehem, 
more than twice the tonnage which had tor. He’s as near as your telephone, Or Pa, It would be well to select a showing 
been sheared by the former blade. order direct from our mill depot. date as far in advance as possible 
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gives new strength to tank heads 
at Lukens Steel Company 


Lukens Steel Company, Coatesville, Pennsylvania, makes a 
complete line of heads for high pressure LP-Gas storage 
tanks. For economy reasons, these heads are cold pressed. 
But cold pressing leaves brittle areas on the head rim. When 
heads go through the “bumps” and “bangs” of tank 
assembly, breaks occasionally develop in the brittle area 
around the head rim. 

Lukens solved the problem by stress relieving the heads 
with Gas. An assembly line conveyor brings the heads to a 
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special Gas-fired machine where a battery of burners stress 
relieves the entire periphery of the % inch thick head rim. 
As a result, there are no more brittle areas in the rim. And 
there are no more breaks during assembly operations. 

When you have a problem in your production line 
involving heat processing, call your Gas Company Indus- 
trial Specialist. He'll be glad to discuss the economies and 
results you can expect from using Gas and modern Gas- 
fired equipment. American Gas Association. 
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"Cities Service Heat Prover Showed Why 


Holding Pots Burned 


Put yourself in the place of Centr-O-Cast & Enginecring 
Company. 

You make permanent mold and centrifugal aluminum 
castings from 2 ounces to 65 pounds... and your products 
are so wanted that you've increased your business 50-fold 
since you began 10 years ago. 

fo meet this demand, you're now operating at a melting 
capacity of 1,500,000 pounds of aluminum per month, 
using 20 holding furnaces, two 500# melting furnaces, and 
two 800# melting furnaces. 

Then suddenly—TROUBLE! One after another, holding 
pots start burning out prematurely . . . and you've got to find 
the reason and the solution fast 

How ? Centr-O-Cast solved the problem by calling in their 
local Cities Service Lubrication Engineer—the man with the 
ingenious little troubleshooter known as the Cities Service 
Heat Prover 

Enabling simultaneous readings of oxygen and combusti- 
bles, the portable Heat Prover quickly determined excessive 
heat as the cause of the burnout and revealed what combus- 
tion adjustments were necessary. “Since then, there's never 
been a premature burnout due to improper combustion,” 
says partner L. W. Wickson. “What's more—Cities Service 
has supplied this service free!” 

Nothing can be added to Mr. Wickson’s statement except 
an invitation to you to try the Cities Service Heat Prover in 
solving your combustion problems. Talk with your Cities 
Service Lubrication Engineer or write Cities Service Oil 
Company, Sixty Wall Tower, New York 5, N. Y. 
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Out Prematurely !” 


It Turned the Heat on a Burn- 
ing Problem. The Cities Serv 
ice Heat Prover was used by 
a Cities Service Lubrication 
Engineer to solve a costly 
problem of preliminary burn 
out in holding furnaces. Heat 
Prover showed cause and en 
abled necessary combustion 
adjustments 


Getting the Finishing Touch, 
castings of the Centr-O-Cast & 
Engineering Co. are smoothed 
off on grinding wheel. Prin 
cipal markets are automotive 
electrical and farm fields 
whose heavy demand boomed 
Centr-O-Cast’s sales to 50 
its 1946 volume. 


ITIES ) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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Like join this session atomic-powered ships? 


This is a working session of some of the country’s 
best scientific and engineering minds. Their assign- 
ment: develop, design and construct atomic power 
plants for a fleet of ships. Where are they? At 
Bettis Plant, Pittsburgh, operated by Westinghouse 
for the AEC, This is the largest design and engineer- 
ing center for atomic power plants in the country. 
Here the power plants for an atomic fleet are 
actually being designed and built. 

You can join them if you are a competent metal- 
lurgist. The work is fascinating--anything but 
routine because so many of the important things 


being done at Bettis are being done for the first time. 

Activity at Bettis Plant is expanding because 
more power reactors are being built here than at 
any other place. 


Atomic experience is not required. Write for a 
descriptive brochure describing opportunities in 
your field. Be sure to indicate your specific interests. 
Mr. A. M. Johnston, Westinghouse Bettis Plant, 
P. O. Box 1468, Dept. A-17, Pittsburgh 30, Pa. 


estinghouse 
BETTIS PLANT 


First in atomic power 
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Still Use after Years 


of Heating and Quenching 


This tray, made of a Haynes high-temperature alloy, has 


been subjected to continual heating and cooling for 18 
months... and it is still in good shape. 

In the heat-treating operation, trays and rings are heated 
to 1550 deg. F for a half hour and then given a rapid oil 
quench. This repeated exposure to high temperatures and 
thermal shock caused other trays to twist out of shape 
in a few days. 

The Haynes alloy used to solve this problem was 
alloy C. There are 10 other Haynes high- 


TRADE 


ALLOYS 


j 


temperature alloys—each designed to resist certain severe 
operating conditions. All of the alloys have remarkable 
strength at high temperatures, coupled with excellent 
oxidation resistance and dimensional stability. One of them 
may be the answer to a production or maintenance problem 
in your plant. 

For information on prices, available forms, and proper- 
ties of these alloys, write to our general sales office in 
Kokomo, Indiana or to any of the District Sales Offices 


listed below. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


WCC) 
General Offices and Works, Kokomo, Indiana 


Sales Offices 


Chicago « Cleveland - Detroit - Houston - Los Angeles - New York « San Francisco - Tulsa 


"Haynes" and “Hastelloy” ore registered trade-marks of Union Carbide and Carbon Corporation 
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Side rails on this truck take a beating 
-- that’s why they're, made from Yoloy S Steel 


i Photograph, courtesy International 

Built for rugged hauling, on and off Harvester Company 
highways, this mixer truck has to have 
side rails that can take it—that’s why they . 
are made from Yoloy S Steel.* Yoloy S 
because its’ a higher strength steel, 65,000 
Ibs. per sq. in. minimum yield strength, 
especially made where higher strength to 
weight ratios from normal construction is 
required for additional stamina. It has 
higher resistance to corrosion, abrasion, 
shock and vibration. The higher strength 
of Yoloy S permits valuable reduction in 
dead weight. 

International Harvester, whose Model 
RF-230 is shown above, is just one of 
many prominent manufacturers who in- 
clude Yoloy steels in their building speci- 
fications. If you have a problem, we would 
like to help you. Our District Sales Office 
near you i centr to supply information Yoloy S (Nickel-Copper) Higher Strength Steel 
and service on the specific steels in the Yoloy E (Nickel-Chrome-Copper) High Strength Low Alloy Steel 
Yoloy Family that best meet your needs. 


*Veley & frames fabricated by The Youngstown 
Steel Car Ce., Niles, Obie. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY ......ieou%s 
General Offices pgp oma District Sales Offices in Principal Cities. he's 
STRIP - PLATES - STANDARD PIPE . LINE PIPE - Ol. COUNTRY TUBULAR GOODS - CONDUIT AND eur - 


SHEETS - 
MECHANICAL TUBING ~ COLD FINISHED BARS. - HOT ROLLED WIRE - HOT ROLLED RODS - COKE 
TIN PLATE — ELECTROLYTIC "IN PLATE - BLACK PLATE - RAILROAD “TRACK SPIKES - MINE ROOF BOLTS 
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REDUCES FINISH GRINDING 


. because work is easily fixtured for best results and is not rehandled. All 
sections are heated uniformly by conduction. A film of frozen salt provides an 
“automatic preheat.” Buoyancy of the molten salt also minimizes warping 


ELIMINATES SURFACE DEFECTS 


. because air is ‘sealed out.” The film of molten salt. surrounds the parts 
and protects them up to the instant of quenching 


ASSURES UNIFORM HEATING 


. because Ajax electrodynamic stirring action keeps heat uniform. You getgs » 
accurate and readily reproducible results without overheating % 


GRINDING TIME > 
CUT 80% 


Martempered in Ajax salt both fur- 

naces and drawn to Rc62-63, these 

SAE-52100 bearing races show on 

average out-of-round distortion of 

only 0.002—0.003” in heat treat- 

ing. Finish grinding time was re- Cataract Quench 

duced from 50 minutes to less than Furnace designed 

10 minutes per race. for austempering 
and martempering 


AJAX ELECTRIC COMPANY, 
910 Frankford Ave. Philadelphia 23, Pa. 
Send actual Case History Data on applications checked 
Austempering—Martempering Carburizing, Cyaniding. 
Annealing Hardening 
Cleaning, Descaling, etc. 
Other 


[| Check here for free HEATING TIME CALCULATOR for salt baths. 


Name Position 


Firm 


Ajax Engineering Corp. Trenton, WJ. \ induction furnaces Address - —— 
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ss SALT BATH HEAT TREATING 
Distort 
mil 
> | | q 
a MAIL COUPON FOR CASE HISTORY BULLETINS — 
25" 
mas | 
an electric SALT BATH 
furnaces 
— Cost-savers for i 
practically any heot 4 
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LN STAINLESS STEEL FROM STOCK 


Extra-Large Plates & Sheets — 
You can save on welding costs and. 
improve the appearance of big fabri- 
cated pieces now that you can get 
stainless plates and sheets from 
Ryerson stocks in extra-large sizes. 
Types on hand: Plates—304, 3041, 
315 and 316L in 96” widths up to an 
inch thick, and 80” widths even 
heavier. Sheets—304A, size 72” x 144”, 
in 10, 11, 12, 14 and 16 gauges. 


Aircraft Steels Specs: Just off the 
press, a new booklet on aircraft qual- 
ity stainless and alloy steel contain- 
ing latest information on Aeronauti- 
cal Specifications (Military (MILO, 
Air Foree-Navy (AN), Federal 
(QQ-S) and AMS). Also included: 
a complete listing of aireraft quality 
stainless and alloy steels available 
for quick shipment from Ryerson. 
To get your copy, write your nearest 
Ryerson plant or Box 8000-A, Chi- 
cago 80, for Booklet 103. 


Stainless Pipe for Welding Appli- 
cations: Now there's no need to wait 
for mill deliveries or to use expensive 
stabilized types when you want stain- 
less pipe suitable for welding. Type 
304L pipe, an extra low carbon type 
that eliminates the need for stress 
relieving after welding, has recently 
heen added to Ryerson stocks. Size 
range: Schedule 40 welded pipe in 


commonly used sizes from ! 


through 
2”, Schedule 40 seamless in 3”, 4” 


and 6” pipe sizes. 


Save Per Pound! 


corrosion applications, 


For mild 
130 


straight-chrome stainless often 


type 


serves quite as well as nickel-bearing 
types—and you save 7'4¢ per pound! 
Ryerson stocks include Type 430 
gauges 
Technical data on request. 


sheets in many and sizes. 


Easy-to-Weld Plates and Sheets, 
Too! Both stainless sheets and plates 


4S 


in Type 304L and Type 316L have 
recently been added to 
stocks. 


{verson 
In applications involving 
welding and stress relieving, where 
carbide precipitation may occur, 
these extra-low-carbon steels can often 


replace expensive stabilized types. 


Save 30% on Ornamental Tub- 
ing! 


Recently added to Ryerson 


stocks, Type 302 ornamental stain- 
less tubing is priced substantially 
below comparable stainless tubing for 
other than ornamental purposes. Yet 
it is more than satisfactory for many 
applications such as in restaurant and 
hospital equipment. 


Joseph T. Ryerson & Son, Inc. 


stainless 


steel... 


QUICK SHIPMENT 


EVERY TYPE, SHAPE AND SIZE 


Whether you need a single piece of stainless or a truck- 
load draw on Ryerson stocks of more than 2200 sizes, 


shapes, types and finishes 


RYERSON STEEL 


In stock: Carbon, alloy and stainless steel... bars, structurals, 
plates, sheets, tubing, reinforcing bars, machinery & tools, etc. 


JOSEPH T. RYERSON & INC, PLANTS AT 
PHILADELPHIA CHARLOTTE, N. C 
CHICAGO + MILWAUKEE ~ ST 


SON 
CINCINNATI 
LOUIS LOS 


NEW YORK 


ANGELES - 


BOSTON 
CLEVELAND + DETROIT - 
SAN FRANCISCO 


WALLINGFORD 
PITTSBURGH - 
SPOKANE 


CONN. 
BUFFALO 
SEATTLE 
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Light Metal in Our 
Two-Ton Autos? 


A, rue general meeting of the Society 


of Automotive Engineers in Detroit. the Alu 
America held 


conference to transmit to the press the good news 


minum Co. of a well-organized 
that considerably more of its favorite metal (now 
dubbed “The Metal With a Thousand Faces 

will be used in passenger cars in 1956 than in 
week there 
was an opportunity for the Editor to talk with 
good friends at Ford, G. M 
get a view of the LOOIst face, so to speak 


previous years. During that same 


and Chrysler, and 


As little as 13 Ib. of aluminum is used in a 1956 
standard Chevrolet: the other extreme is 191.5 
Ib. in the Cadillac “Eldorado”. On the 


only 35 Ib. per car, but when multiplied by seven 


aveTade 


million cars the result is close to 125,000 tons 
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BY 
EDITOR 


of aluminum! Its another instance of the Scot 


tish proverb, “Many a mickle makes a muckl 
The aluminum industry, like most of the others 
in nonferrous production. is fond of measuring 
weights in pounds rather than tons, but no mattes 
how you say it, 125,000 tons or the bigger-sound 
ing 250 million pounds its still 7.59 of the 
American production of primary ingot in 1955 
It also amounts to nearly as much as goes into 


aircralt, where aluminum still reign 


over steel, magnesium and titanium. So it's realls 
big SS 

Maybe the reader who has come this far will 
be curious — as was the Editor — to know where 
this aluminum is hid in the Plymouth he drive 
One third of all the alu 


minum used in the entire 


from home to work 


iutomobile 
Aluminum 


been all-but-universal for 


industry now goes into engine piston 


pl tons have 


years, pistons cast in permanent molds are cl ip 


ind accurate; a considerable amount of second 


1% 


— 
— 
| 
rit eee 


ary metal can be absorbed; the piece is light and 
has small inertia in its reciprocations; its high 
thermal conductivity also helps. This use is 
steady, and its volume depends directly on num 
ber of cars being manufactured.* 

One important reason for the recent upswing 
in aluminum ¢ onsumption is the automatic trans 
mission, It takes from 15 to 25 Ib. of castings 
for the housings and other parts which transmit 
the fluid power, As the proportionate number of 
new Cars sO equipped is increasing, the amount 
of aluminum will of course go up correspond 
ingly. It is used here in place of iron primarily 
ahh ace urately finished ( asting Is ¢ heaper 
This simple fact will reappear later in this essay 

Pistons and automatic transmissions thus ac 
count for 60% of the aluminum now going into 


automobiles, All the rest comes from 


indeed 
bits and pieces. Power steering and power brakes 
use many aluminum parts One reason is that 
relatively few cars now have those extras built 
into them, and it is easy to tool up for production 
on permanent mold aluminum parts. It might 
be suspected in fact, that when these devices 
become standard equipment and the volume of 
production leaps up, steel and iron may be 
introduced into some of the easy parts 

One field where the Alcoa men were very 
hopeful is for the replacement of more expensive 
and scarcer copper. For example, aluminum bat 
tery cables Cull be made cheaper than coppel 
ones, now that some problems concerning joints 
into terminals and some difficult corrosion trou 
bles are being solved. Here high electrical con 
ductivity is a prime necessity. High heat con 
ductivity also points to the radiator — another 
interesting possibility which has been studied for 
so long one automobile friend remarked, “Hf the 
aluminum people had made several thousand 
such radiators and installed them on their em 
ployees’ cars all over the country five years ago 
either the 


idea would have been forgotten or we would be 


we wouldn't be talking about it now 


using nothing else 

However that may be, a radiator of copper tub 
ing with aluminum fins brazed on will probably 
appear on one of the 1957 models, and the Alcoa 
men think that production and corrosion prob 
lems are so well in hand that the all-aluminum 


radiator will be standard equipment within five 


*The six-cylinder engines are sprouting a new 
pair, and the application seems assured until the 
gas-turbined car of the jet age arrives 


thoy this Sdthe reason a considerable proportion 
olan automobile au conditions ris made of aluminum 


50 


years. The present automobile front-end radiator 
takes about 21 Ib. of copper on the average; an 
all-aluminum one would weigh 13 Ib. “It will 
be cheaper than the present copper one a 
statement which, if true, will be compelling 
Light weight, strength, good heat conductivity 
and attractive finish should be a good reason for 
using forged aluminum wheels and brake drums 
(all of this is “un-sprung” weight which should 
be minimized ) but so far only the deluxe Cadillac 
has adopted them. (Think of gilded spokes and 


white-walled tyres!) More poundage of anodized 


and dyed or pigmented sheet is actually being 


used in radiator grills, although the entire con 
sumption for trim now amounts to only 7% of the 
aluminum bought by the automobile industry 
However, the producers hope that eye appeal 
will cause the body designers to use a lot of it for 
interior trim. The variation in surface texture and 
color is almost unlimited, the sheet has good 
formability, it is cheap and durable, and fully 
integrated production lines are now in existence. 
Whereas aluminum cannot be plated nearly as 
readily as steel, the situation is reversed when it 
comes to coloring. This holds also for extrusions 
for door and window frames (interior ) 

\s to exterior trim, prospects are looking up 
Considerable experience, especially in European 
cars, gave aluminum a tarnished eve — not only 


from weathering effects but from damaging- 
effects of clectrolytic couples set up by moisture 
trapped in joints wherein the aluminum is on the 

sacrificial end and gradually disappears. How 

ever, the anodized surface is apparently per 

manent electrical insulator at such contacts. It 
also has other virtues, such as protecting the 
natural metallic luster from tarnishing and as an 
excellent mordant for colors. The first advantage 
is responsible for the use of bright aluminum 
exterior trim on the new Volkswagen (and ou 
own Greyhound busses) and the second for 
bright radiator grills on some expensive Amer 
ican models. (Similar considerations indicate that 
die-cast zine hardware such as door handles are 
their 


though the metal in the piece may cost a hit 


fairly secure in present domain; even 
more, it can be easily polished and plated and 
anv induced corrosion is on the steel side of the 
couple.) As to the all-aluminum body — forget 
it. The only thing even the Alcoa men have any 
hopes for is a brightly colored aluminum roof 
for a flashy hard top suited for play bovs. When 
sufficient wide aluminum sheet becomes avail- 
trunk covers and engine hoods 


can be examined 


able doors 


now all too heavy 
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Finally we come to the real possibility which 


might boost today's consumption per car of 3 


lb. many times, even though the figure may not 
reach the 300 Ib. the producers are understand 
ably shooting at. That is for intricate castings 
At the Alcoa conference 
a good deal was said about the revival of interest 
in evlinder heads 


now made of gray iron 


where the heat conductivity 
A lot of 
unfavorable experience has accumulated with 
such castings in the United States, some due to 


antifreeze and radiator cleansing dopes 


and castability of aluminum are needed 


(alumi 
num does not resist corrosion by every solution 
but more due to contact corrosion with iron evlin 
der blocks or steel bolts. Aluminum men sav the 
first has been licked by correct alloy formulation 
and heat treatment, and the second can be 
avoided by proper gaskets and insulation — al 
though one cannot be so hopeful that the garage 
mechanic will follow the rules 

A much better case in point is the Chrysler 
converter housing, now in production. The old 
iron casting as received from the foundry weighs 
five times as much as the aluminum one (which 
Further 
more the aluminum die casting is much closer to 


costs four times as much per pound ) 


shape and the amount of machining is down 
sharply 
Automobile metallurgists are understandably 


much interested in’ these possibilities. Cost 
studies frequently show little to be gained by a 
substitution: cost of appropriate Changes in exist 
nig foundry or mac hining lines or a minor ¢ hange 
im cost per pound of ingot metal may throw the 
balance over toward existing practices, However 
substitution is strictly in the cards when planning 
Witness the recent contract be 

tween Ford and Reynolds Metals Co. whereby 
the latter will expand its Alabama plant and 
deliver molten metal direct to a new Ford foun 


dry alongsick 


hew Capac ity 


Amounts contemplated are Of 
000.000 Ib. per year. That just about doubles the 
entire consumption for all purposes of all 1955 


Ford 


quarter of the present consumption of the entire 


Mercury and Lincoln cars and Ss Oo 


industry. The scheme also follows a pilot opera 
tion in 1949 


when Reynolds furnished molten 


aluminum from its reduction plant in Arkansas to 
a small adjoining foundry to make Buick dyna 
flow transmission parts 

So aluminum is on its way. There is one sober 
ing thought, though. Cast magnesium can do 
much the same as cast aluminum in many, many 
places where gray iron is now serving. If one 


of the automobile Big Three should hook up with 
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the magnesium bovs to the extent of 50 to 100 
million pounds a vear, think what that would do 
for the price of that even-lighter metal! 


A Mere Youngster 
Salutes Its Elder 


The Engineer, that admirable British weekly 
was founded 100 years ago. and celebrates the 
event fittingly with a handsomely printed issue 
containing 30 articles discussing the mutual in 
Huences of engineering and various aspects of 
Heartiest 
Metal Progress — a mere 


current life, thought and government 
congratulations from 
25-vear-old! 

The Engineers ambition at the outset) (an 
ambition thoroughly well achieved. let us hasten 


to sav) was to be a technical me wspaper for all 


Engineers meant military engineers 


skilled in building fortifications. civil engineers 
who built roads bride and water works 
architects, and mechanical enginees \ century 
ago the stationary steam engine was well ad 
although the 


efficient valves was just Phe situa 


vanced Corli envine with its 
tion as to other prime movers be imagined 
from the fact that Otto was 24 vears old. Parson 
was IS months and Diesel not vet born, Whilk 
electric tele graphs existed. electrical engineering 
awaited such men as Westinghouse and Edison 
then both 9 years old. Metallic materials of con 


Sremen 


struction were much the same as those ay 


to Leonardo da Vinci. True. Bessemer 
and John Fritz were in middle age. but then 


revolutionary work 


world a 
till to be done Ihe 


tion in 


which gave the 
massive steel industry wa 
principal example of mas 
was the manufacture of interchangeable part 
for the Colt revolves 

Such a field would appear to us to be fairly 
of the weekly 


journal did not think so. However that may be 


narrow but doubtless the founder 


The Was kept expanding its editorial 
field as the 


field of engineering ha expanded 


Almost 
as remarkable it is that the editorial chair ha 


where is the limit 


been occupied for 91 of these 100 years by only 
Vaughan 
Pendred trom 1865 to 1905. Loughnan Pendred 
from 1905 to 1946, and Benjamin Pendred from 
1946 to date 

Let us 


decades of successful work 


three men, father, son and grandson 


wish the pres nt editor another three 


matching the pel 


formance of his distinguished forebears’ 
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Experimental Blocks and Turbine 
Blades With Tiny Cooling Passages 


Metallurgy 


Permits Air Cooling 
of Turbine Blades 


By R.W. A. BUSWELL, 1. JENKINS 
and FE. R. PERRY* 


A practical solution to operating engines with gas 


at over 2000° F. has been developed in Britain, Matrices of 


many tiny cooling passages are formed in metallic blades and vanes 


by volatile cores properly placed in powder metal pressings. 


(Hl general, T 25, SG-h, Co) 


M. cu effort has been put, both here and 


in other countries 


on materials which are suit 
able for use in gas turbines. They have to with 
stand the severe operating requirements of high 
mechanical strength as well as resistance to 
creep, thermal shock, fatigue and oxidation. The 


best allovs available are still unsatisfactory for 


*Research Laboratories, General 


( 1650" 


However, the effect of temperature on per- 


temperatures much in excess of 900° C. 
formance is considerable, and in a project in 
which The Research Laboratories of The Gen- 
eral Electric Co., Ltd.. 


ated} it was desired to investigate the effects of 


of England were associ- 


operating a turbine at gas temperatures of 1200° 


Electric Co., Limited, Wembley, 
England 
{The American situation is well 
stated in the article by V. N. Kriy 
obok and E. N. Skinner, “Stainless 
and Heat Resistant Alloys in 
Metal Progress, S« ple mber 1955 


{See Buswell, Pitkin and Jenkins’ 
contribution to the symposium on 
high-temperature steels and al 
loys for gas turbines in the Iron 
and Steel Institute's Special Report 
No. 43, 1951, p 258; also Buswell 
Reeman and Ainley 
Single-Stage 


An experi 
Air-Cooled 


mental 


in the Procee dings of the 
Mechanic al 
neers (London) Vol. A167, 1953 
p- 341 to 370: also Jenkins and 
Perry, “Sintered Cobalt-Based Alloy 
for Gas Turbine Blading”’, Second 
Plansee Seminar on Powder Metal 
lurgy, Reutte, Austria, June 1955 


Turbine’, 
Institution of 
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big. 1 
ktching 


Sintered Alloy Before and After 
200 Both polishe d mechani 


f 


cally finishing with lu diamond dust 
Right was etched in 3. parts concen 
trated HCl and 1 part (100 vol.) HLO 
Fig. 2— Results of Fatigue Tests at _ 
750° C. (1380° F.) in Haigh Machine & 
( 2200" under actual running conditions 
Hottest parts of this turbine, including blades & 
and nozzles, were to be air cooled to insure that % 
the stress requirements were within the capa *25 
bilities of existing materials. x Material 98.5% Theoretical Density 
One of the most difficult proble ms present ta © Material 97.0% Theoretical Density 
this project was the manufacture of the rotor +20 _— ae 
blades and nozzle guide vanes. Effective cooling 10° 10° 10 10" 
Endurance, Cycles 
required internal passages of large surface area 
such as a multiplicity of small holes running the 
full length of the blade. Although methods of low temperature, leaving a compact ready for 
fabrication providing for cooling passages of sintering with holes suitably disposed. “Thess 
large surtace “area had been cle veloped the de holes preve nted any hot or cold work to Hnprove 
sign requirement of the equivalent of 35 holes the properties, and the sintered material, there 
of 0.030-in. diameter for l-in. chord blades, and fore, had to have the minimum design propertic 
53 holes of 0.040-in. diameter for 2.25-in. nozzles and a search was started for a material which 
: called for a considerable advance in technique would comply with the designers: demand 
drilling was out of the question 
on account of the high ratio of 
lensth to diameter of the holes Table I Spec ifications for Powders 
In view of this powder metal RHOKA 1-90 Cree 
lurgy was considered, since this Punosts Masten 
approach also offered the ad ‘ 
vantage of pressing Components ED EEE 10) 4200 | 400 to 700 1440 4.20 
to shape Particle size distribution Iu 464 + Ou 71 
The method proposed (now 4S 1-2 4 0-20 My 
covered by British Patent No 4-10 16 
611466) was to ine orporate cad 
mium wires in a pressing and to #In sq. cm. per g. (see F. M. Lea and R. W. Nurse, Journal of the 
evaporate off the cadmium at a Society for Chemical Industry, Vol. 58, 1939, p. 277 
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95% Limits 


Fig. 3 Stress-to Rupture 
Curves for Sintered 64 
30-6 ~Co-Cr-W Compact 


50 100 500 
Life, Hr 


Under stress of 22,400 Psi 


Fig 


Life at 


Table Physical Properties of 64-30-6 Co-Cr-W 


Density of Sintered Compact Versus 


1000 


C 


95% Limits an 
Alloy 


hea 
4 


Density observed PER CO 


theoretical 
Mean thermal expansion 
in 10) 


perin 
to LOO0 
to 1200 
to 
to 


20 to boo 


20 to 


] 
) 
0) 
/O to 
Ac 
At 1800") 
hlectrical resistis 
Specihy heat 
Dhermal conductis 
It per 
Melting point 


20) to 
20 to 
(Hl 


at 


( 


it 
| 


pcr 


per 0.087* 


I 


per 


{t 


250 


Pat 1480 
1400" ¢ 


per pet 


| 22,400 Psi., 750° C. J 
4 


i 


(1380° F.) 


5% Theoretical 


98 


8.54, Theoretical Density 


8.4 


te 


Preparation of Sintered Alloy At the begin 
ning, cobalt alloys appeared to be the most suit 
able, and the alloy finally accepted was basically 
(64% cobalt, 304% 
approximating the 
as “Stellite No The 


first aim of the work then became the production 


the “Vitallium’” series 
6% 


American alloy known 


one ol 


chromium tungsten ) 


of a homogeneous sintered material having the 
lowest residual porosity 

The manufacturing method consisted of mixing 
50-50° Cr-Co 


Table lists the spec ifications for 


powdered cobalt, tungsten and 
master alloy 
the powders, These mixed powders were pressed 
at 39 tons per squn and loaded into a furnace 
heated to sintering te mperature held for 12 hr. at 
1300° ( 2375" F 
using an atmosphere of pure hydrogen (dew 
70" F Although there could be 


no liquid phase during sintering this powder 


and cooled in the furnace 


point about ), 


mixture, the bars had high density, and porosity 


~ 


4 


Density, G. Per Cc 


was not pronounced see Fig. | typical micro 


sections before and after etching. The over-all 
shrinkage on sintering corresponded to a linea 
shrinkage of about 10%, the product being only 
about two-thirds the volume of the compact 
Properties of the Sintered Alloy — The physi 
cal and mechanical properties of this sintered 
recorded in Tables IL and 1 
S-N curve obtained at 750° C 


( reep resistance 


Figure 2 
( 1380” 


stress-to 


alloy are 
shows the 
rupture tests for the as-sintered alloy 
for the range from 700 to $50" ¢ 1290 to 1560” 


as assessed by 
shown 


in Fig. 3 


the short-time tensile 
and creep resistance as published tor Stellite 23 
it thr 


latter was similar in performance except that its 


( omparit properties 


with our sintered alloy was found that 


creep resistance was rather inferior. Possibly 


there 


had not been aged 


the sintered alloy 
there 


a 


h 


were two reasons 


and had been no 
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deliberate additions of ele Fable Il — Mechanical Properties of Sintered 64-30-6 Co-Cr-W Alloy 


ments other than Co, Cr | (380° F.) 1560" 
and W, although additional Pensile properties 

Proportional limit 8.500 10.500 3.500 
constituents were known to Ultimate strensth 100.000 17.000 
be present in the cast alloy Elongation on 0.625 in 6.1% > @¢ 10.5¢ 
(Eventually it was found Youne’s modulus 8000.000) 
that the creep re sistance of Stress tor latiwue trac ture 
the unaged sintered alloy in hr. (40 000 vcles + 23.900 Oo + 14.00 
was not improved by the Vickers hardness 280 to 310 
addition of up to 05% of Izod Impact 8 ft-lb 


aluminum, boron, carbon 
or thorium oxide 
Since time was pressing and the sintered 


alloy met design requirements, we went 


Table IV — Effect of Aging on Stress-to-Rupture 
Properties at 750° C. (1380° F.) 


ahead with the project with the simple alloy Conpition Loap Live ELONGATION 

in the conditions noted above iMprove As sintered 22,400 psi. 122 hu bat 
ments were to be considered later 26,900 "9 he 
Stress-to-rupture tests (Fig. 3), obtained Aged 100 hr. at 22,400 od 10.0 
over a fairly long period showed con 100" C. (1290 I <6, 300 
siderable scatter at a viven load. This did Aged 50 hr. at <<, 

not rule out the material for the turbine 
nt tH \ved 25 hr. at 22 400) 4 
components, since lowest creep resist 1470° | WOO nO 

ance found with material of 98.59 minimum 


theoretical density was acceptable to the 
design. This scatter could be associated with at 
least four effects, namely 

1. Density has a profound effect on the stress 
to-rupture life, as demonstrated by Fig. 4. In 
view of this, the alloy was used only if it had 
theoretical density 

2. Unless special precautions were adopted 
the powders apparently deteriorated on storage 
For example, the following results were obtained 
with bars of similar density and made from the 
same powders, which were pressed and sintered 


respective ly at the beginning and the end of a 


big. 5 — Lamellar Constituent Present in Speci 
mens Made With Vacuum Melted Master 
Vloy / racture occurre d about 70 200 
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12-month period and tested at 750°C. under a 


stress of 22.400 psi 


Powpen as Powprn Acen | 
132 he 5.04 ry 
1.7 54 
170 3.7 16 9 


$ The 508 Cr, 509 Co master alloy had been 
made either by a thermit method, or by high 
frequency melting in vacuum. Bars made with 


the former gave the best results but had greater 


hig. 6 — Precipitate Observed on Grain Bound 
aries, Twin Boundaries and Slip Planes in Speci 
mens Made Thermit-Pre pare d= Master 
Alloy. Fracture occurred in about 445 hire, 750 


‘ 


is 
| 
4 
| 
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Fig. 7 — Serrated Punches for Pre-Pressing 
Powder Into Blocks for Nozzle Guide Vanes 


scatter than those using the vacuum-melted alloy. 
Figures 5 and 6 illustrate microsections from 
ruptured specimens made with vacuum-melted 
and with thermit-prepared master alloy. (The 
latter specimen was obtained from a test bar 
having a life-to-rupture of 445 In compared 
with 70 hr, at 22.400 psi. and 750° C. for the one 
made with vacuum-melted Cr-Co master alloy. 
While small amounts of a lamellar constituent 
were present in the specimen made with vacuum 
melted Cr-Co alloy, there was less of this in the 
specimen using thermit alloy. In the specimen 
giving the longer life, a precipitate was also 
observed on some twin boundaries and slip 
planes possibly associated with the enhanced 
properties. It was not identified, but it seemed to 
be similar to that reported in the work of Clauss 
Signorelli and Weeton in Technical Notes No. 
3107, 3108 and 3109 of the U.S. National Ad 
visory Committee for 

Later 


IV showed that aging (furnace cooling from the 


Acronautics. 


experiments summarized in’ Table 


sintering temperature to the aging temperature 
and holding for an appropriate time) improved 
the life-to-rupture. The seatter of results was 
upparently less and possibly some of the seatter 
in the earlier tests was associated with the use 
of unaged alloy 

Manufacture of Components — In spite of the 
advantage of having components pressed to 
shape with integral roots, as can be done with 
powder metallurgy, we could save some time by 


producing blocks from which the required parts 


could be machined, As shown in the photograph 
at the head of this article, these blocks were to 
be T-shaped for root fixation and were of uni 


form thickness over the blade portion. To obtain 


the desired distribution of cooling passages 


throughout the blades, the pressings were built 
up in a number of layers A_ weighed 


amount of the powder mix, corresponding to a 


thus: 


known thickness in the sintered state. was placed 
in the die cavity and carefully leveled. This was 


using a 


then lightly pre pressed at 4500. psi 
serrated punch (Fig. 7). Cadmium wires were 
then laid in certain of the grooves so formed 
corresponding to preferred positions of cooling 
holes. Another weighed amount of powder was 
then placed on top of the wires in the cavity, 
leveled and pre-pressed and the process re 
peated as required, 

A pair of serrated punches (the grooves being 
displaced, one punch to the other, by half a 
pitch ) enabled us to arrange very close vertical 
spacing between wires, and therefore between 
the cooling passages. When the complete assem 
bly had been built up in the die it was finally 
compacted at 39 tons per sq.in 

The cadmium was then completely volatilized 
(leaving behind the cooling passages ) by heating 
the blocks under pure hydrogen at 0.l-mm. Hg 
pressure to 650° C. (1200° F 


temperature at which the compacts consolidated. 


well below the 


The cadmium volatilized through the pores with 
out any ill effects on the subsequent. sintering 
process 


(If heating was too rapid, cracking 


occurred.) When the cadmium had been re- 
moved the blocks were transferred to the sinter 
ing furnace 


Machining the blocks 


difficulties as there was no external evidence of 


sintered prese nted 
the hole pattern on the blocks, although section 


ing showed that the holes were reasonably 
accurately positioned. The method which was 
successfully used was to jig the blocks and to 
grind datum faces on two. surfaces. Having 
established datums it was found that holes were 
always within 0.005 in. in relation to these 
thus it was possible to machine the profiles 
around the holes without a break-through — in 
spite of the close proximity of some holes to the 
surface of the finished profile 
The experimental turbine for which these 
components were designed required 45 nozzle 
guide vanes and 99 moving blades. These parts 
have operated satisfactorily under impact of 
high-temperaturue gas, and it is estimated that 
the improvement obtained is equivalent to about 
270° C. or 485° F. rise 


temperature permitted 


above the maximum 
were the vanes and 
blades solid — that is, if the sintered alloy were 
uncooled, 

The process described is proving to be of 
great value. Parts of this sort permit the accumu 
lation of data on air cooling under actual running 
conditions in a turbine. Tests have been made 
at mean gas temperatures rising as high as 
1120° C, (2050° F.). 
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Selection and Application 
Furnace Atmospheres 


for Carbon Control 


By O. CULLEN* 


A furnace atmosphere containing about 20% CO, 
40% H. and 40% N. can be used to carburize, 
carbo-nitride, recarburize decarburized surfaces, 
clean harden or increase the carbon content of strip 

to a uniform higher level. Careful measurement and control 
of the dew point are needed to hold the carbon potential 
of the gas within the close limits required. (J 2) 


I He TERM “controlled atmosphere” origi that of a flue gas to essentially pure inert nitro 
nally referred to any mixture of gases which gen or strongly reducing hydrogen, as shown 
prevented or minimized oxidation of the more in the table on p. 59 


common metals during heat treatment. Today 


All of these atmospheres are produced from 


such use is only one of many and various com hydrocarbon gases mixed with air or steam on 


binations of individual gaseous constituents both. Air is used where nitrogen is 


a major 


needed to meet the requirements of specialized constituent and nitrogen can almost be elimi 
heat treating processes, Compositions vary from nated by use of steam. Preparation of some of 
*Chief Metallurgist, Surface Combustion Corp these atmospheres involves rather complicated 


Poledo, Ohio chemical processes of absorption and catalytic 
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Fig. 1 ~ Flow Sheet of Processes Exothermic Gas Endothermic Gas 
Used for Producing Generator CH, Air 
Gases for Controlled Atmospheres | | 

Combustion 

Chamber 


Absorb | f Steam 


Catalyze 
co To co, 


NX Gas 


stands for Refrigerate 


lig. 2 RX kndothermic Generator 
HNX Gas HX Gas 


conversion in the final ste ps, as in 
dicated in Fig. 1. Simplification of 
gas-generating equipment is a con 
tinuing research and development 
problem our laboratory. The 
selection ol the correct atmosphe 
for a particular application is criti 
cal. Not only must it contain the 
necessary major constituents to pei 
form a given function. but it must 
be checked for minor constituents 
which often control the metal-gas 
reactions. An example of this need 
for controlling minor constituents is 
in processes involving carbon con 
trol. Today, practically all such 
processes including vas carburiz 
ing, dry evaniding, carbon restora 
tion, homogeneous carburizing and 
clean hardening are carried out in 
controlled atmospheres produced 
by the endothermic type of gas 
generator shown in Fig. 2 

This RX generator gas is known 
as a 20% CO, 40% H 10% N type 
because of its major constituents 
It is considered most suitable be 
cause of its relative freedom from 
the oxidizing or decarburizing 
gases, carbon dioxide and water 
vapor, Many papers and articles 


have been written about the im- 
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ot 
wherever carbon control is required and it is 
accepted practice to control the carbon potential 


of this atmosphere by careful measurement of 


portance these two minor constituents 


the water content, or dew point 

The 20% CO, 40% Hy, 40% N» type atmosphere 
was selected for such applications because hydro- 
be the to 


vapor amounts for 


content 
tolerate 


accurate 


gen must in proper range 


water in suitable 


and easy measurement as indicated by 


the curves in Fig. 3. 

The equilibrium curves for dew point versus 
at 1700° F endothermic 
atmosphe res Clearly demonstrate the advantage 
10% H, atmosphere throughout the 
from 0.30 to 1.00% carbon 
Within this entire range the equilibrium 


10 to 


carbon content for 
of using the 
entire rand 


dew points are within limits of 


of the processe d parts Poday, it is the exce ption 
when specifications for abs carburizing opera 
tions do not mention the surface 


these 


well below the austenite saturation value 


carbon limits 
held 


usually 


In almost every limits 


mistance are 
in the range of from 0.85 to 1.00% carbon 

The use of endothermic gas with dew 
control has proven invaluable in’ setting up the 
proper atmosphere carbon balance required for 
gas carburizing. In batch furnaces, dew points 
taken at regular intervals determine the amount 
it that 


particular time during the carburizing cycle 


of enriching gas 


any is needed at 


“any 
In 
continuous gas carburizing furnaces, dew points 


taken in the various zones along the length of the 


Compositions of Generator Gases Used in Metal Treating 


10° F.. the best range for dew [ver or Composition, Percent ny Vortume® 
determination and — most Important GENERATOR GA CO CO i CH HO \ 
for easiest operation of the endothermic 
generator DX gas (lean v0 
dey 
created more interest in controlled at WW d 
acw 
mosphere s than any other metal treating NX gas OOD ‘3 | Ow Oo 97.95 
process. The first continuous gas cat 
burizing furnace ever built (and we are HNX gas 
proud of the fact that it was a Surface RX wa on 
Combustion furnace is still In Operation 
after 24 vears of service. The vas car HX gas Bal 
burizing process of that time would be 7 |” OA 
hard to recognize today. In 1941 Surface *Compositions are based on use of natural gas as the ba , 
Combustion installed the first endothes for atmospl produ 
mic Gas generator tor production 


carburizing and this generator is also 


still ith ope ration This endothermic 1.20 
generator ope ned the wav to a new 
era in gas carburizing. Its purpose 
1.00 
was to eliminate the proble m of ex 
cessive soot ce position and thus im 
prove alloy and furnace life and : 
0.80 
of no small Hn portance to provide 
a 
Cleaner and more uniformly cas 
burized work 
In the gas carburizing field it 5 9.60 
opened the way for meeting present ra) 
day requirements of high surface 
hardness proper carbon gradients 0.40 
ind improved wearing quality 
fatigue lite and load-carrying ability 
0.20 


hig Carbon Control hy Deu 

Point With Furnace \tmosphe re Con 0 
taining 20% CO and Variable H 10 
Contents with N. Balance at 1700° I 
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furnace indicate the amount of enriching gas re- 
quired in that zone. By proper manifolding of 
atmosphere gases to the furnace zones, the 
amount of enriching gas can be independently 
controlled. 

Under certain conditions, where the RX gen- 
erator gas must be maintained at a high dew 
point —for example, in a particular zone of a 
furnace — metered additions of air can be made 
to the atmosphere. 

Control has been successfully maintained 
manually with samples analyzed at frequent 
intervals with a dew point cup or a recording 
instrument reading but we now have available 
fully automatic continuous dew point controlling 
instruments, 

The atmospheres used for dry eyaniding or 
carbo-nitriding consist of mixtures of endo 
thermic gas, hydrocarbon enriching gas and 
ammonia, The additions of ammonia vary in 
amount over quite a range depending, of course, 
on the type of case desired temperature of 
treatment and type of steel being treated. 

Quite recently, we had occasion to review 
the operations of a number of controlled atmos- 
phere furnaces being used for dry cyaniding, 
A partial list of the products being treated in 
cluded transmission gears, shifter forks and rails 
clutch-release forks, steering-gear parts, timing 
and crankshaft sprockets, oil-pump — shafts 
washers, hand-brake levers, screws, bolts, nuts, 
sheet metal stampings, bushings, valve lifters 
fasteners and ball studs. 

The temperature of these furnaces ranged from 
1425 to 1650° F. and the case depth specifica 
tions varied from 0.0005 to 0.030 in. The steels 
being used included the and A.LS.I. 
1000, 1100, 1300, 3100, 4000, 4100, 4600, 5100 
$600, 8700 and 9400 series with initial carbon 
contents generally in the range of 0.08 to 0.20% 
but occasionally running as high as 0.40% carbon. 
In a few instances previously gas carburized 
parts (with 0.050 to 0.070-in. case) were given 
a thin-case (0.10 in.) dry cyanide treatment to 
improve wearing qualities. 

While most of the work was oil quenched and 
a small amount water quenched, some parts were 
atmosphere cooled to produce file-hard surfaces 
for wearing qualities with very ductile cores. 
Atmosphere cooling is particularly valuable for 
wear resistant parts of the type where distortion 
during quenching is a problem as well as for 
large parts requiring high core ductility. 


The hydrocarbon gas added to these furnaces 
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Fig. 4— Rolled-Thread Cap Screw De 
carburized for Easier Fabrication and Sub 
sequently Recarburized and Hardened 


was generally controlled to maintain between 
2 and 5% methane in the furnace atmosphere 
regardless of the treatment. On the other hand 
ammonia additions varied from 0.5 to as high 
as 25% of the total atmosphere admitted to the 
furnaces. The lower percentages were used when 
eyaniding the high-carbon steels, while the 
higher percentages were necessary to produce 
high-nitrogen cases for full hardening without 
benefit of oil or water quench, 


Carbon Restoration 


The process of carbon restoration actually 
became a reality in an automotive manufacturer's 
plant. During World War IL the process was 
used quite extensively to reduce s¢ rap losses of 
strategic materials and to recover badly needed 
production parts with excessive surface deca 
burization, At the present time carbon restoration 
is used during the processing of carbon and low 
alloy steels in bar, rod and wire shapes so that 
they can be hardened without removing decar 
burized surfaces. 

The carbon restoration process has a number 
of applications in the manufacture of finished 
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Fig. 5—Group of Fasten- 
ers Formed From Low- 
Carbon Steel Strip, Then 
Homogeneously Carburized 
to Higher Carbon Levels 


steel products One excellent example is the 
very successful use by manufacturers of the 
heat treated rolled-thread bolts shown in Fig. 4 
If carbon restoration were not employed in the 
heat treatment of these bolts, it would be 
necessary to remove the decarburized skin prior 
to rolling the threads, Actually it was found that 
die life for upsetting and thread rolling was 
improved considerably by using a decarburized 
bar or wire. Carbon restoration during harden 
ing served the double purpose of improving die 
performance and insuring the quality of the 
finished product. 


Homogeneous Carburizing 


Homogeneous carburizing is one of the newer 
heat treating processes which would not be pos 
sible without the use of modern controlled atmos 
phere s. The process consists essentially of raising 
the carbon content of a low-carbon steel to a 
uniform medium or high-carbon level through 
out the section. In one instance strip sample s of 
0.08% carbon steel of various thicknesses from 
0.010 to 0.090 in. were simultaneously carburized 
to a uniform content of 0.40% carbon. By use 
of KX generator gas of proper dew point for 
carbon control, it was possible to heat all 
samples for the maximum time required to 
homogeneously carburize the heaviest section 
without overcarburizing the thinnest. 


The principal advantage of this process is the 
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ease in forming parts trom low-carbon steel 


with attendant savings in die costs, stecl cost 
and scrap losses inherent in cold forming 
medium and high carbon stee] Also it ivoids 
the possibility of large batch rejections due to 
intermixing with off-specification steel Finally 
it has the advantage of using one low-carbon 
stec] to obtain different carbon content: specrtic dl 
in the finished products. Figure 5 shows some 
excellent examples of the kind of parts suitable 
for homogeneous carburizing 


Conclusion 


Thus, we have traced the history of one typo 
of controlled atmosplhi re which has contributed 


so much to the carbon control processe inn the 


heat treating field. The other types of controlled 


atmospheres were developed because of similar 


needs in other metal treating Process 


The problems involved were different. and so 
were the types ol atmosphere substantially 
the Sanne need mained for me thy com 
position with the metal being treated 

Some of the other atmospheres will undoubt 
edly become nportant as heat treating process 
change and new ones are added. Entirely new 
types of controlled atmosphe res will undoubte dly 
bn required in the future. Heat treat progres 
does not Stop and the deve loprne nt of controlled 


itmosphere generators will) certainly not 


bye 


found lagging bee hind 
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run ED power reactor technology was empha 
sized by several of experimental reactor projects. 

First of these is a boiling water reactor wherein 
the steam is generated at the core itself. It is known 
as the Experimental Boiling Water Reactor power 
plant (EBWR), designed to produce 20,000 kw. of 
heat and 5000 kw. of electricity, the minimum whic h 
would enable sound extrapolation to large-size cen 
tral station power plants. It is now under construc- 
tion at the Argonne National Laboratory. The 
boiling water reactor for which Commonwealth Edi- 
son and associates have requested a license would 
carry this type to the full-scale stage. 

\ sodium-cooled, graphite-moderated experimen 
tal reactor (SRE) of 20,000-kw. heat capacity is 
being built by North American Aviation at Santa 
Suzanna, near Los Angeles. Original plans did not 
provide for generating steam or electricity, but a 
contract is being negotiated with the Southern Cali 
fornia Edison Co., to install and operate a turbine 
generator plant, without cost to the Government, 
pay the Commission 45¢ per million Btu. for the 
heat, and publish the information developed. 

Design of the second Experimental Breeder Re 
actor (EF BR-2) is well underway. The plant will be 
sodium-cooled,” will generate 62,500 kw. of heat 
and 15,000 kw. or more of electricity. A half scale, 
non-nuclear mechanical model has demonstrated the 
technical feasibility of operating mechanisms in 

dium at temperatures of 700° F. The hydraulic 
characteristics of the sodium-coolant system and the 
performance and reliability of the electromagnetic 
coolant pumps are being determined, Construction 
of EF BR-2 will start in 1956 at the National Reactor 
Testing Station in Idaho 

Homogeneous Reactors are also under close 
study. In them the fuel material is evenly mixed 
throughout the moderator, which is usually heavy 
water, Such a power reactor would have high power 
density and low fuel inventory, remove fission prod 
ucts and radiation damage products continuously, 
have a high degree of nuclear stability, and no fuel 
elements or control rods. The Homogeneous Reactor 
Experiment No. 2 (HRE-2) now under construction 
at Oak Ridge National Laboratory will operate with 
a dilute heavy-water solution of “enriched” uranyl 
sulphate containing 95°) of its uranium as U** 
and it will be eventually blanketed with a slurry of 
thorium oxide in heavy water {to breed U**"|. 

The Pennsylvania Power & Light Co. and the 
Westinghouse Electric Corp, have notified the Com 
mission that they are working on the development 
of a full-scale homogeneous atomic power plant 
which will utilize this technology 

Experimental projects include homogeneous re 
actors using a uranyl phosphate solution in a tall 
cylindrical pressure vessel which contains not only 


*Extracts from 19th Semiannual Report of the Atomic 
Energy Commission to the Congr 


Atomic Reactors for Power’ 


the fuel solution but also the heat exchanger or 
boiler for the generation of steam. Thus, circulation 


of the highly radioactive fuel solution outside the 
pressure vessel is avoided. Another project will use 
hydrocarbon diphenyl as moderator-coolant. The 
potential advantages are low induced radioactivity 
low corrosion of fuel elements, and high boiling 
point. This was selected as the best of five designs 
submitted to the Commission 

The Engineering Test Reactor, a companion 
to the Materials Testing Reactor and a major tool 
for the development of all types of reactors, is to be 
built at the National Reactor Testing Station 

Shippingport — Substantial progress was made 
in the construction of the nation’s first large 60,000 
kw. civilian nuclear power plant — the Pressurized 
Water Reactor at Shippingport, Pa. Westinghouse 
Electric Corp. is designing and fabricating the 
nuclear portion; Duquesne Light Co. the conven 
tional portion and will operate it upon completion 

Naval Reactors — The USS Nautilus, powered 
by the Submarine Thermal Reactor, Mark II, has 
steamed in excess of 25,000 miles, including a cruise 
submerged, from New London, Conn., to San Juan 
Puerto Rico, a distance of more than 1300 miles 
at an average speed of about 16 knots. The reactor 
continued to operate satisfactorily. The prototype 
plant is being refueled after 30 months’ operation 

Submarine Intermediate Reactor (SIR) Mark b 
to power the submarine Seawolf, is under construc 
tion at Knolls Atomic Power Laboratory, Schene 
tady, N.Y. The submarine’s hull was launched in 
July. (SIR) Mark A, the prototype, operating at 
West Milton, has been delivering power to Niagara 
Mohawk Power Co. A contractor is being sought 
to accept this power at the bus bar at the established 
price of 3 mills per kw-hr 

Work on the Submarine Advanced Reactor 
(SAR) continued at the same locality 

Design and development work on the Large Ship 
Reactor (LSR) is continued by the Westinghouse 
Electric Corp. Construction of the prototype will 
commence in the spring in Idaho. 

Army Reactors —— The objective of the Army 
Reactor Program is land-based package reactor 
systems suitable for meeting heat and power re 
quirements of the military services in remote areas 
Army Package Power Reactor (APPR-1) will be 
a pressurized water reactor producing 1825 kw. of 
electricity; it was begun at Fort Belvoir, Va., by 
\leo Products, Inc., as prime contractor. Argonne 
National Laboratory is studying a boiling hetero- 
geneous reactor power plant for military use, having 
an output of about 200 kw. 

Aircraft Reactor — The aircraft nuclear pro 
pulsion program was accelerated, and the prospects 
for nuclear-powered flight continue to show promise 
Pest facilities at National Reactor Testing Station 
were completed and test work commenced 
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on 


Wheels 


and hi and Hub 
Awaiting Shipment From Finished Wheel 
Storage De parti nt at Motor Wheel ¢ orp 


Manufacture Spot Welded 


Asse mblic 


Automobile Wheels 


By MILTON H. GRAMS* 


Replacing of riveting lines by four-gun spot welding machines 
relieved a bottleneck in the production of automobile wheels. 


The welded wheels are stronger and can be assembled 
automatically with greater control of quality. (K 5) 


Mourn automobile wheels differ but 


little in basic design from prehistoric man's log 
slices but the job they are called on to do is far 
more exacting. They must be as light as possible 
to reduce unsprung weight to a minimum, yet 
they must be strong enough to withstand the high 
torque, impact and bending stresses imposed by 
today’s high-speed travel. From a manufacturing 
standpoint they must be produced in large 
quantities at a reasonable price while being held 
to close tolerances of dimensions, Concentricity 
and balance 

Except for a few special kinds, practically all 
present day automotive wheels are of the steel 
disk type, consisting of a channel shaped drop 


center steel rim mounted on a circular disk. The 
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disk is formed in a series of press operations from 
hot rolled steel strip similar in analysis to ALLS A 
LOLS. It is usually circular with a center hole for 
receiving the axle hub. circumterentialls 
holes for the fastening bolts 


flange for attachment to the rim 


and ape ripple ral 


In some models this periph ral flange is con 
tinuous around the entire circumference of the 
disk, but in most wheels the Hange is inte rupted 
by four equally spaced scallops which prov ide a 
gap between the disk and rim for attaching anti 
skid tire chains. In these latter wheels, the flanged 
areas are referred to in trade par lanes a spokes 

The rim is also made from low-carbon hot 

*Chief Metallurgist 
ing, Mich 
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Partially Formed Rims Are Given Final Con- 
tour in “Finish-Roll!” Machine and Expanded in 


rolled steel strip. Cut lengths of the strip are 
coiled and welded into a continuous circular 
After 


removal of the welding flash the flat hoops are 


hoop by high speed flash-butt welding 


passed through a series of rolling and press 
operations which give the rim its final drop 
center shape. The finished rim is then expanded 
to a true circle and to its final size in a press 
equipped with expanding dies. Since the rim 
is stretched beyond its yield point in the expand 
Ing operation this step also serves as a test 
of the quality and strength of the flash-butt weld. 
The final step is a visual inspection. With the 
advent of the tubeless tire Inspection of the butt 
weld assumed critical importance, for in addition 
to its old function as a tire carrier, the rim must 
now also serve as an airtight pressure vessel in 
which no leaks can be tolerated. Experienced 
inspectors set aside any rim that might possibly 
develop an air leak at the weld and these rims 
are tested in a fixture which subjects the weld to 
anu pressure, 

Prior to World War IL and for some time there- 
after it was common practice among makers of 
automotive wheels to join the disk and rim to 
gether with soft steel rivets. Although riveted 
satisfactory 
thei 


many disadvantages. Riveting lines took up a 


wheels were entirely from a per 


formance standpoint manufacture had 
lot of space and the assembly of the wheels re 
quired much handling. Many wheels had to be 
repaired because of mix-up in rivet sizes, mis 
placed rivet holes or off-center peening. 

To eliminate these problems and to meet ever- 
increasing production schedules, a better method 
of making wheels had to be found. Further in 
centive was furnished by the fact that heavier 


and faster cars required stronger wheels while 
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a Press to a True Circle. The expanding opera 
tion also acts as a further test of weld quality 


the development of the tubeless tire posed thi 
problem of building a wheel with an airtight rim 
Having gained valuable experience with various 
methods of welding on defense work during the 
War, Motor Wheels manufacturing department 
decided that spot welding was most promising 

Aftes 


and the various types of welding machines avail 


studying various welding techniques 


able, single-electrode machine using three 
phase current and an electronic control circuit 
was purchased from Sciaky Bros, of Chicago 
During the ensuing months, thousands of experi 
mental wheels were welded on this machine. 
Changes were made in the welding heat, welding 
pressure and the size and shape of the electrodes 
until good-quality welds of the desired size were 
produced consistently, As each change was made 
the welds were tested by pushing the disks out 
of the rim. In the metallurgical laboratory shea: 
tests were made on individual welds and cross 
sections were examined under the HUCrOSCOpe 
In addition, welded wheels were subjected to 
impact tests and rotational fatigue tests in the 
laboratory and to severe service tests on the 
road, The results of all these tests proved beyond 
doubt not only that welded wheels were much 
stronger than riveted wheels but also that high- 
quality welds could be consistently produced at 
a rate adequate to meet production schedules. 

Sample welded wheels were submitted to the 
engmeerng departments of the various cus 
tomers, where the wheels were subjec ted to 
further rigorous testing. In every instance, the 
Limited 
Sciaky 
time 


welded wheel was approved for use 

production was begun on a “four-gun” 
machine which made four welds at a 
During this pilot stage, the testing program was 


continued and changes were made in the machine 
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to reliability and reduce maintenance 
time. After some 2,000,000 wheels were produced 
orders were placed for production machines. As 
the machines became available the riveting lines 
were replaced by welding lines without any 
interruption of production. In all, 12) wheel 
welding machines are in use at Motor Wheel 
arranged in four lines of three machines each 

The welding machines are a “table-top design 
with the welding heads mounted on a cabinet 
base which encloses the transformers and the 
necessary air, water and electric power lines 
This type was chosen because it permits the 
machine operators and maintenance men ready 


access to all the working parts. The design was 


considered somewhat unconventional at the time 
because of the possible danger of damage to the 
transformers from water leaks, but this hazard 
was eliminated by completely waterproofing the 
transformers with al spe ( ial sealing compound 
addition to the usual baked varnish coating 
Each machine has four transformers rated at 
125 kva., one for each welding gun. The four 
guns are mounted horizontally on the top of the 
cabinet base and are spaced 90° apart. The guns 
are essentially heavy-duty air cvlinders with 
evlindrical rams, or pistons, that move into and 
out of welding position on gibbed slides. Each 
ram carries a copper block serving as a holdes 
for movable electrode ‘| he rath has 
mum stroke of 3% in. which can be adjusted to 
accommodate the various sizes of wheels. The 
welding guns are connected to thei respective 
transformers by flexible laminated conductors 
Both surfaces of these ribbon conductors, as well 


as all secondary circuit connections, are silver 
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plated to minimize corrosion and resistance to 
current How. At the center of the top opposite 
each welding gun, is an adapter which carries 
an inner electrode aligned with the outer cle 

trode on the welding gun. During the welding 
both electrodes grip the wheel with a pressure 
of 4500 Ib. After the weld is comple ted, the outer 
electrode retracts sufficiently to clear the outer 
edge of the rim while the inner electrode re 

tracts inward about 1/16 in. to avoid contact 
with the disk when the wheels are removed on 
droppe din place for welding, A post at the center 
of the top serves as a pilot to center the wheel 
and hold it tightly during welding 


Each welding cycle consists of three steps 


Pilot Model of Four-Gun Spot 
Welder Showing the Four Pairs 
of Opposing Electrodes. Wheel 
to be welded is moved in from 
right-hand — side and after 
we Iding is ejected at the back 


| Squee time during which the electrodes 


close on the wheel and clamp the two layers of 
metal together 

2. Heat time when the electric current flows 
through the metal and forms the weld 

3. Hold time when the current is off but the 
pressure is continued to prevent expulsion of 
molten metal and to control the cooling of the 
weld nugget 

By means of the electronic control cirenit the 
time interval of each of these ste psi controlled 
precisely to the nearest cycle of current. Sir 
ignitron tubes convert the secondary current 
from alternating to pulsating direct) current 
During the heat time, this rectified current is 
fed to the electrodes in a series of inpulses with 
brief interruptions to allow the heat generated 
to spread evenly through the metal. A’ typical 
heating cycle would be nine impulses, each 
impulse consisting of four eycles on and four 


eveles off. The control 


tem also ides 
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circuit interlocks and safety cutouts which stop 
the machine if any detail of the operation is out 
of adjustment. For example, a limit switch pre 
vents the start of the welding cycle until the 
wheel is properly aligned with the electrodes 
Also, other controls stop the machine if the line 
voltage, air pressure or water pressure drops 
below preset values 

When a particular size of wheel is scheduled 
for assembly, the disks and rims are moved from 
storage to the welding line, Disks are pre-washed 
but rims are washed just prior to assembly in 
vertical washers at the head of each line. As a 
clean dry rim emerges from the washer it is 
positioned in a press along with a disk and the 
two are pressed together tightly to insure inti 
mate contact between the two metal surfaces. 
After the assembly is checked on a spinning 
fixture for lateral and circumferential runout 
it is placed on a sloping conveyer belt which 
carries it up to the level of the welding heads. As 
the wheels move past the operator of the welder 
slides a wheel off the conveyer over flush guide 
rails onto a vertically movable table, the table 
descends and the wheel comes to rest on the 
center post, Air-actuated steel fingers move out 
of the post to grip the disk at the edge of the 
center hole as the wheel actuates a limit switch 
to start the welding evcle. The welding guns 
move into contact with the wheel, four welds 
are made simultaneously, and the guns retract. 
The disk is indexed manually by the operator 
and the welding cycle is repeated, after which 
the wheel is raised to the level of the discharge 
chute and is ejected from the machine as another 


wheel is moved into position 
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Wheel Is Shown After 
Welding Is Compl ted With 
Outer Electrodes Retracted 


The welded wheels move on conveyers to a 


station where the valve-stem hole is pierced in 
the rim. After inspection, the wheels are con 
veyed to the finishing room where they are 
painted or bonderized to order, then to the ship 
ping department to be. stored or loaded directly 
into trucks or railroad cars for delivery 

The production of consistently high-quality 
spot welds on wheels at the high rate of speed 
demanded by production schedules requires close 
control of all phases of the operation. The 
material in the disks and rims must be sound 
and of uniform analysis, the surfaces of the 
parts must be clean and free of oxide scale and 
the two parts must fit tightly together. With these 
factors established, welds of uniform size and 
strength depend on Close control of such factors 
as electric current, time and electrode pressure 
Of particular importance are the current density 
and the unit pressure at the contact faces of the 
welding electrodes. These two elements are de 
termined by the magnitude of either the current 
or the pressure and by the contact area of the 
electrode, The electronic control circuit referred 
to above accurately controls the magnitude of 
the pressure and welding current, leaving the 
contact area of the electrode as the most critical 
item to be controlled 

Spot welding electrodes are made of a high 
coppel alloy bec ause they must have high con 
ductance, and are made large enough to hold 
their shape when subjected to heavy pressure. 
If the temperature of the electrode is allowed 
to climb too high, the electrode will begin to 
‘mushroom”; that is, the contact area will in 


crease in size. As the contact area enlarges, the 
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unit pressure and current density will obviously 


drop until these values are too low to bring the 
metal parts to their welding temperature and 
a poor weld, or no weld, will result 

Too much heat in the electrode will allow the 
formation of a nonconductive film of copper 
oxide on the contact face which will inhibit the 
flow of electric current. To keep the temperature 
of the electrodes at a minimum, internal cavities 
are machined in the electrodes through which 
water at about 50° F. is circulated under pres 
sure at a rate of about 3.5 gal per min for each 
electrode, To avoid clogging of the water lines 
by hard mineral deposits softened city water 
is recirculated through a closed svstem. The heat 
is extracted by passing the water coming from 
the electrodes through a tubular heat exc hance ! 
By keeping the electrodes cool, as many as 60,000 
spot welds have been made trom one electrode 
the average life of an electrode being around 
10.000 welds. To make sure the contact face of 
the electrode maintains its proper siz and shape 
the electrodes are inspected periodically and 


touched up by hand if necessary 


Each wheel has ¢ ight spot welds two welds 
per spoke. A typical weld size is & in 
Numerous tests on individual welds of this ap 
proximate size indicate that their shear strength 
is 12.000 to 15.000 Ib. By wavy of comparison 
each of the twelve ‘-in. diameter rivets in a 
riveted wheel has a shear strength of 3000 to 
3200 Ib 

As a check on weld quality wheels are periocdi 
cally removed trom the line and placed in a 
hvaraulic press where the disk Is pushed out of 
the rim. In this test, the welds are considered 
satisfactory if they remain intact and a section 
of either the rim or disk the full size of the weld 
nugget is torn out, At the least indication of a 
departure from this standard, the welding ma 
chines are checked and acljustinv nts made until 
full-size “slugs” of parent metal are pulled) in 
the weld test 


By constant attention to every detail of the 


welding operation and frequent testing of the 
wheels, Motor Wheel has compiled the enviable 
record of more than 26,000,000 spot welded 
wheels without a single re porte d field failure. & 


Production Control 


of Salt Baths in Germany 


Potential of bath is measured by immersing mild steel foil 


By OTTO SCHAABER* 


long enough to carburize throughout and estimating its carbon content; 


quenching power of martempering bath is measured by time needed 


I. GERMANY. Salt baths are used for a 
much greater proportion of heat treating than 
in the United States and more attention has 
probably been devoted to their control in pro- 
duction. The instruments and methods used for 
temperature control are similar but methods 


for control of other variables recently adopted 
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to heat a small cylinder through a specified range. (J 2) 


here are more or less unknown outside Germany 


A short survey may be useful to the readers of 
Metal Progres 

Naturally, the main attention in control 
practice is concentrated on the property of 


*Head of Institut tur Harterei Pechnik, Bremer 
St Magnu Csermany 
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properties considered to be most 
important for each specific ap 
plication of salt baths. In one 
group of applications the salt has 
both a physical and a chemical 
function, with the latter more 
important. The main purpose of 
the salt is to change the com- 
position of the workpieces to be 
treated (at least in their surface 
layers) by chemical reaction with 
the steel surface. The most im 
portant field of application is 
liquid carburizing; others are 
liquid cyaniding and nitriding. 
In carburizing (and partially in 
cyaniding) the salt acts chiefly 
as a carburizing medium, and for > 
a long time efforts have been 
concentrated on closer control 


of this carburizing action. In 


most shops little or no attention 
is paid to the control of the | 
physical effect —heat transfer 
in this particular field of salt ap ’ 


plication — although it is a de- 
sired and necessary ellect. 

The second group covers all 
fields of heat treating where salt is used pri- 
marily as a heat transfer medium 

Salts are used as heating mediums in harden- 
ing of constructional, case hardening and tool 
steel, and as mediums for maintaining a definite 
temperature in such applications as isothermal 
annealing and austempering, and as quenching 
mediums in salt quenching high speed. steel 
austempering and marquenching. A chemical 
effect is definitely undesirable since the composi 
tion of the steel surface must not be altered 
during such heat treatments. Therefore, in addi 
tion to controlling the heat transfer properties, 
it is essential to check the carburizing or decar 
burizing tendency of the baths. 


The Foil Method 


Since the inactivated straight cyanide baths 
are gradually being superseded by activated 
baths with about 10% cyanide, the traditional 
check of the carburizing efficiency of the bath 
by means of a chemical analysis of the cyanide 
content is no longer sufficient. The cyanide con 
tent in activated baths is only one of several 
factors influencing the bath efficiency. The next 
logical step is chemical analysis of the activator 


content: however, activators are seldom simple 


6S 


Fig. 1 — Foil Specimen as Pre 
pared for Immersion in Salt Bath 


compounds and analysis of only 
one component does not neces 
sarily measure the efficiency of 
the whole activator complex. 
Very few shops have been exper- 
imenting with this method and 
still fewer are using it. A quick 
direct check of the carburizing 
properties of a salt bath is obvi- 
ously necessary. A direct check 
means that the carburizing effect 
itself should be measured and 
not the amount of one or more 
components of the carburizing 
medium which influence it. The 
check must be quick that is 
the time should be short com 
pared with the normal carburiz 
ing time 
The demand for a direct 
check led to the introduction of 
a method now commonly re 
ferred to in Germany as the “foil 
method”. A very thin piece of 
steel will carburize to a definite 
homogeneous carbon content within a short time 
if the bath has a carbon potential lower than the 
saturation carbon content of the steel test piece 
at the temperature of carburizing. Turnings and 
razor blades are not satisfactory. 

About five years ago, the use of foils 0.05 mm 
(0.002 in.) thick was suggested. Such foils can be 
manufactured to close thickness tolerances so 
that the influence of thickness variations on the 
carburizing time can be neglected. They can be 
purchased with a high surface polish so. that 
the surface quality and the ratio of surface to 
volume are always the same. At any rate experi 
ence has proved that within the same bath and ; 
the same temperature the time for thorough 
carburizing is reproducible and constant 

Usually such foil material is purchased in 
strip form, 30 mm. wide. Two carbon contents 
are common: about 0.10% and about 14C 
Unalloved steel is preferred for reasons which 
will be discussed later on. A piece about 100 
mm. (3.94 in.) long will vield about a gram of 
material for carbon determinations. The sample 
must be degreased by one of the common de- 
greasing agents, such as trichlorethvlene, and 
should be carefully dried before immersion into 


the salt bath. It is common practice to pierce the 
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foil and to handle it by a soft iron wire as shown 
It is sometimes difficult to immerse 
thick 


carbon cover and occasionally it is difficult to 


in Fig. 1. 
the thin foil in baths with a relatively 


overcome the surface tension of the liquid salt 
with the thin soft foil 
way to develop other forms of samples with 


Experiments are under 
somewhat greater rigidity 

Recommended immersion times for thorough 
carburization of the 0.05-mm. foil in an activated 


bath at various temperatures are: 


‘TEMPERATURE IMMERSION Time 


SOO” ¢ 1470° F 60 min. 
$50 1560 0 
1630 15 
930 1710 10 


The sample foil should be quenched into cold 
water and cleaned carefully. If no chemical 
apparatus for carbon determination is available 
a simple bend test will give some indication of 
carbon content. If the hardened foil has a brittle 
fracture when bent slightly, the carbon content 
than O.59. is 


practice to determine the carbon content with 


Is higher howeve! common 
the well-known volumetric method based on the 
Orsat principle of CO, absorption 

Some people consider the necessity for a 
disadvantage of — this 


chemical apparatus a 


method, because it is either necessary that the 
heat treating department should have such an 
apparatus with a skilled man to handle it, or the 
samples must be sent to the chemical laboratory 
which means delay. Therefore, some attempts 
have been made to shorten the time for the 
carbon determination. For example in one 
laboratory an improved volumetric method was 
introduced which involved two consecutive 
absorption vessels, and the volume measured 
without adjustment to atmospheric 


This 


markable savings in time 


pressure 
results and re 
the method 


laboratory reports good 
However 
has not yet found wide acceptance 

Attempts to determine the carbon content of 
the foil by magnetic means have failed so far 
yet the author feels that the magnetic method 
should be investigated more thoroughly because 
it might result in a simple test, where the oper 
Another 


method. has 


ator would only have to read a dial 
possibility the change-in-weight 
not yet been adopted but is at present under 
going practical tests in the author's laboratories 

The carbon content of a thoroughly carbur- 
ized foil is generally considered to equal the 


carbon potential of the salt. However. this 
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Region of Carbon Po 
Used 


gram Indicates the 
tential for Which Foil Test May Be 


general statement is not unconditionally correct 
The carbon potential of a carburizing medium 
can only be exactly measured by the foil method 
if the 


austenite range 


homogeneous 
If the foil 


whi hi 1s 


carbon lies within the 
of the 


is made from unalloyed carbon steel 


foil material 
common practice, incontestable results are only 
obtained in baths, the carbon value of which ji 


within the 


range given by the lines GS and 
SE in the jiron-carbon constitution diagram 
2. Ata temperature of SOO” 1470" | 


it is just possible to determine a maximum carbon 
potential of LOW. If the carbon potential i 
higher, the results of the foil test are of doubttul 
significance. When the austenite is saturated and 


still more carbon i iVailable. carbide are 


formed, and with very prolonged immersion 


time the carbon content of such a foil may theo 
reticalls reac hi 6.74 the irbon content ol thy 
iron carbide. Should the foil material contains 


alloving clement such a chromium, which 


tend to 


rang it 


narrow the homogeneous austenite 
even impossible to determine i 
carbon potent il of LOW at SOO" ¢ Similar limi 
tations are true for salts with a carbon pote initial 


so low that it lies to the left of the line GS 
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Shop “Routine — If the foils are only used 
within their homogeneous austenite range, the 
carbou potential of activated carburizing baths 
can easily be controlled and regulated to the 
desired level. It is, of course, easier to do this 
with baths which are run continuously at the 
same temperature and with a constant carbon 
potential. Similar loads will further facilitate 
the operation. Under such conditions experience 
has shown that it is quite sufficient to make 
only one foil determination per shift. There are 
even heat treating ce partments where despite 
very high quality standards — it is thought that 
the necessary uniformity can be achieved by 
only one foil determination every 24 lir. It is, of 
course, absolutely necessary that the necessary 
additions be weighed exactly and added = at 
regular intervals. The conditions are more com 
plicated when either the bath is not run con 
tinuously and is cooled down after one or two 
shifts, or when the carburizing temperature and 
time must be changed often because of different 
parts to be carburized. IE a high standard in 
surface carbon content is to be maintained, a 
foil check will be necessary before every new 
load, Such conditions may occur in small shops 
and with commercial heat treaters. Any change 
in temperature will disturb the equilibrium 
within that bath, the same applies when parts 
with different ratios of surface to volume are 
carburized 

Identical results with the simple foil tests do 
not always mean that the carburizing behavior 
of the salts tested is similar. For example the 
carbon content of foils immersed in two different 
baths for 20 min. may be the same even though 
one reached the equilibrium value in 2) min 
and the other in 20 min. There is no question 
that the cases produced from these baths during 
manufacturing operations with — standardized 
times would have different properties 

To prevent difficulty under such conditions 
it is advisable to prepare curves showing carbon 
content as a function of foil immersion time. 
Such curves not only give a more accurate pu 
ture of the activity of the bath but also may be 
used to schedule additions of carrier salt, car 
burizing compound and activator 

Nonactivated salts have no definite carbon 
potential — or perhaps more exactly, their carbon 
potential is so high that it cannot be measured, 
Probably the theoretical carbon potential 1S 
6.7%. These baths have, on the other hand, a 
very low rate of carbon transfer; that is, it takes 


a very long time to reach equilibrium between 
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hig. 3 — Apparatus Used to Meas 
ure Quenching Rate of Salt Bath 


bath and steel. The low rate of carbon transter 
is a very important property of these baths, for 
otherwise it would be impossible to avoid too 
high a surface carbon content with subsequent 
carbide formation in the surface lavers. Determi 
nation of the carbon potential is virtually im 
possible but these baths may be successfully 
controlled by a curve of foil carbon versus 
carburizing time 

When salt baths are used for hardening steel 
the mayor control problem is the prevention of 
any change in chemical composition of the steel 
surface. Theoretically there are three wavs to 
avoid chemical reaction: (a) Use heating med 
iums that do not react with the metal; (b) adjust 
the carbon potential of the bath so that it is the 
same as the surface carbon; and (¢) use a mixture 
in Which the rate of carbon transfer is so low that 
the surface carbon is not influenced within the 
times used in practial hardening 

No COMME ial salt mixtures will Com 
pletely nonreactive om practical operation so 


either alternate (b) or (c¢) is used, the former for 


hardening of constructional and case hardening 
steel, the latter for tool and high speed steel 


Both mav be controlled with carbon-time curves 
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(In prac tice high speed steel hardening baths are 
checked with the simple foil test using foils 
1.0 to 1.1%. After im 
mersion they must not show any decarburization.) 


with a carbon content of 


The recommended immersion times for de 


carburization control are 


PeEMPERATURE 


SOO” ¢ 1470" J min 
900 1650 20 
L000 1830 15 
1100 2010 10 
1200 2190 5 
1300 2370 > 


Quenching Power Tester 


baths 


used for quenching is their ability to extract 


The most important property of salt 
heat uniformly trom the parts to be quenched at 
such a rate that no undesirable transformation 
products are formed during quenching. On the 
other hand, no chemical reactions are admissible 
either between the quenching salt and the steel 
surface o1 between the cyte Tie hing salt and drag 
outs of high-te mperature salts used in the heat 
ing evel 

In salt quenching of high speed steel there 
is usually no problem in attaining the necessary 
quenching power Actually, difficulties have been 
reported because some baths have too high a 
cooling speed and thus crack tools that had 
been successfully quenched in oil. The reason 
was that salt does not show any Leydenfrost 
phenomenon and its quenching power at high 
than that of oil 


cooling rate of the salts 


temperatures may be higher 
The low 


austempering and marquenching of construc. 


used ith 


tional steels is the most severe limitation of these 
methods. Methods of improving quenching rate 
by change in salt bath design have been adopted 
in both Germany and the U.S.A, but the approach 
differs. Whereas in 


made to concentrate the maximum flow of salt 


America efforts are being 


in certain restricted working areas and to se pa 
rate the high-temperature salts continuously 
the German approa h has been to deve lop cle 
signs which are sturdy and INEXPENSIVE W ith only 
a general agitation by pumps or stirrers 

High -te mperature s ilts are separate dl pre fer 
ably during weekend shutdowns if the cooling 
power is too adversely influenced. The unfavor 
able effect of high-temperature salts on the 


well 


known but separation Is Expensive and cant be 


quenching rate of nitrate-nitrite baths is 


done too frequently Common prac tice is to heat 
FF 


the mixture to about 350° ¢ with pumps 
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or stirrers shut off, then pour into a conical con 
tainer and allow to cool. The high -te mperature 
salts settle and can be broken awav from. the 


This problem stimulated the deve lopment of 


frozen con 


a special device for measuring the quenching 
power of salt baths in commercial practice. This 
instrument, shown in Fig. 3, has now been 
adopted by a large number of shops for a stand 
ard check, The quem hing power of a Quen hing 
this device 


medium is extensively used for con 


trol of other quenching mediums, too 


ured by the cooling rate in the center of a 2-in 
diameter cylinder made of an unalloved carbon 
steel similar to 1015 


and a Stop watch are in the handle 


Mperature ilk 
o that the 
instrument is) self-contained. Because an oun 
alloyed steel is used for the test head 
in salt bath 


carburizing 


heating 


must be done ent excessive 


baths are 


to pre 
hardening 
test head is 


scaling 
normally used The 
about 720° ¢ BF.) is scale 
When the taken out and held in 
still air, the te mperature will first rise and then 
fall. When about 710° ¢ 1310" | 


the test head is immersed into the quenching 


immersed until 
hown on the 


mistrument 
revs al 


medium to be tested. Originally it was recom 
between and 
(1290 and 750° | be 


for evaluating thie quem hing power of salt baths 


mended that the cooling tin 
wo’ ¢ used as a base 
but this could not be confirmed in practices The 


should bn 


measured under the sper ial individual conditions 


maximum allowable cooling tin 


of the shop As Xperience has shown. this makes 
it possible to maintain constant cooling rates in 


commercial practice without continuous salt 


separation by either filling up with fresh salt 
adding water or by separating chloride salts in 
the way described earlier 

There are some limitations. For « 


the 


cooling time as asured ith thie conter ota 2 i 


eviinder and the cooling times in the center of 


other diameters are not necessarily proportional 


Furthermore, the present form of the test head 
does not vield the exact conditions of a evlinder 
distance between the 


and the end of the 


since the thermocouple 


evilinder les than the 
theoretical value of three tine the 


Therefor the 


diameter 
center ot a 


that of the 


cooling rate iti thre 


long 2-in. evlinder is not the same a 


test head center. However. these limitations do 


of thi 


ment for practic il] control of quem hing powel of 


not restrict in any way the value 


Valuating heating rate 


in ning baths 


commercial baths. or for « 


- 
‘ 


Conrad F. Nagel, Jr. 


Vice-President and Chief Metallurgist 


Aluminum Co. of America 
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| HE CAREER of a man who has thoroughly 


distinguished himse If ia fic ld ot applied science 
such as metallurgy, vet commands the especial 
respect of his associates for his untiring effort 
to promote teamwork, in contrast to individual 
star play may seem somewhat of a paradox 
In the life of Conrad Frederick Nagel, |r., vice 
president and chief metallurgist, Aluminum Co 
of America, it is not 

When “Dutch” Nagel joined Alcoa in 
(Bachelor of Cornell 
he ame only the see ond ith ith the 
Co. of 


with technical aspects of the manufacture of 


1915 
Chemistry University 
Aluminum 
America whose duties were concerned 
aluminum products. This work was under the 
direction of Dr. Earl Blough 
1905 with the Pittsburgh Reduction Co 
infant predecessor Dr. Blough’s 


were concerned with anvthing per 


who started in 
Alcoa 
duties, in his 
own words 
taining to aluminum technology 

In 1915. the company was manufacturing pig 
and ingot sand castings sheet. wire cable and 
Allovs were limited to a few 


field for cle 


Nagel was confronted with 


cooking utensils 
simple combinations. The velopment 


and Mi 


varving tasks. One of his early 


was wide 
mvestigations 
was the improvement by heat treatment of the 
hardness and strength of aluminum alloys con 


taming copper and magnesium an extension of 


Wilm’s famed findings 

This investigation was interrupted by World 
War I which required Mr. Nagel’s direct atten 
from May 1917 to 
July 1919. He Tost no time when wars end 
brought his from the 79th Division of 
the U.S. Infantry. with the rank of first lieutenant 


in returning to the job that was 


in Germany in 191] 


tion in the military force: 


ke aint 


awaiting him 
with Aleoa. at New Kensington, Pa 

Alcoa's 
First World Wan prompted a realignment of its 
technical activities; one of the 


experience and growth during the 


important st ps 


was the organization of the technical direction 
bureau. with Dr. Earl Blough as technical 
director The principal re ponsibility of this 


burean was the introduction and applic ation of 


control measures into aluminum and thuminum 
alloy fabrication and the cle velopment of new 


and products Mi Nagel 


division of the 


practices processe 


was plac ed 


i charge of one 
technical direction bureau, and was appointed 
1923. his 


principal concern being with wrought products 


assistant director of the bureau in 


In 1928S. he was plac ed in charge of the me wly 


organize d metallurgical cle partie nt. fabricating 


division 


In 1944. he was appointed chief metal 
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which put him 


lurgist, operating department 


in charge of all metallurgical activities im the 


smelting. fabricating, and castings divisions ot 
the ¢ years he was dl 
Alcoa's technical committe which 


all of the 


technical activities, and of the research policy 


chairman of 


guides and supervises Company 


committee, which guides and supervises the re 
search program 
Aleoa im 


his outstanding technical 


He was elected vice president ol 
April 1952. One of 
achievements was the 
for the 


cratt structures 


investigation of reason 


excessive corrosion of aluminum in au 
during the early years of its use 
for airframes. The aircraft industry had turned 
to aluminum with enthusiasm, in fact the first 
was built in about 1922 


all-ealuminum airframe 


Little attention was paid to the possibility of 
corrosion effects, and when severe corrosion did 
occur, doubts regarding the suitability of alumi 
num for airframe construction were soon raised 
Mr. Nagel not only enlisted the aid of Aleoa 
facilities and those of the 


buat also ck vot al 


technical aircratt 


manufacturers a considerable 
part of his own time to this problem Phrough 
these combined eflorts the causes of excessive 
corrosion were found and corrective measure 


ck veloped Phese 


heat treatment and elimination of certam allow 


involved not only od 


cle velopi nt of prot ctive coatings and even 
of assembly procedures which recognized thi 
hazard. The practices used today to avoid cor 
rosion of aluminum in aireraft can be traced 
back to that 


now considers that the 


work, and the aircraft industn 
corrosion of aluminum 
is no longer SCTIOUS proble in 

Nagel’s individual accomplishments are co 
ered by patents and technical papers issued in 
his name, and by numerou development for 
Moreover 


incl counsel have contributed 


most of the 


which he was pet onally re ponsibl 
his advice 
cantly to 
developments of hi 


The efforts of thi 


teamwork in activitic 


outstanding technical 
organization 
man to foster the spirit of 
hve participated in 
already been mentioned, the past year 
the technical activities of Alcoa have grown a 
the Company has grown, new group have been 
organized and individuals have been promoted 
All of these people were understandably anxiou 
to gain recognition im their progressing Caree! 
That they could be absorbed into the org 


tion and come to appreciate that advancement i 


more certain by demonstrating ellectivern i 


on than by striving 


a cooperating mv mber of a te 


for singlehanded accomplishment is evidence of ments and writing is seldom misinterpreted or 


Mr. Nagel’s leadership and administrative ability misunderstood, nor is it necessary to wade 


The result has been accomplished by example through laborious and roundabout side issues to 


and suggestion without imposing any limits on get at the point he is making 


the initiative or activities of the individual. In earlier days, Mr. Nagel could boast. of 


occasionally breaking 80 in golf, and his regular 


opponents have been known to sputter at his 


Those who have worked in close contact with 


him gain certain clear-cut impressions which help 
to explain his attitude 


deadly accuracy near and on the green. In recent 


Where technical matters are concerned. he is vears, however, fishing seems to have relegated 
factual, first of all. He has been called “Get 
the-Facts-Nagel”. When available facts are pre 
sented, the conclusions are drawn on the basis 


of these facts, but action is decided on the 


golf to second place among his hobbies. A 


mounted specimen on the wall of his study com 


memorates a big moment of triumph, when in 
1949. he pulled a 7-lb., 6-0z. small-mouth bass 
basis of the conclusions — plus other influencing from Rock Lake, Ont 
considerations which must be taken into account 


the largest caught in that 
area in many years. 


Intellectual honesty and integrity are a part of 


Dutch’s interest in promoting personal and 
this picture friendly relations among those who work to 

He POSSESSES humility. He fosters teamwork gether is just one manifestation of his friendly 
by example. His colleagues can recall no instance nature 


He would not, under any circumstances 
where Dutch lias even suggested that he should 


miss the annual reunion of a group from. the 
be given “credit” for a development. His success 79th Infantry Division of World War I and rarely 
should be ample evidence that humility brings 
its own recognition 


turns down an invitation that offers an oppor 


tunity to renew acquaintance with old friends 
He possesses simplicity. This is best illustrated and make friends of 


by his direct manner: the meaning of his state 


new acquaintances Hle 


likes people, and people like him rs) 


Review... 


Cunomiom Prarinc, by P. Morrisset 
A World Pext on J. W. Oswald, C. R. Draper and BR. Pin 
Chromium Plating ner, Robert Draper, Ltd., Teddington 
Middlesex, England, 1954, 586 P S11 


Reviewed by G. DUBPERNELL* 


While chromium plating is to a considerable cellent translation into English which is supple 
extent an American development the first com- mented by additional material 


prehensive and up-to-date book on the subject 
was written by a French author, Paul Morisset, ters on regeneration of solutions, waste disposal 
in 1952. No less important is Mr, Oswald’s ex health hazards and costs contributed by C. R 


*Technical Advisor. United Chromium Div Draper and RK. Pinner. The bibliography has 
Metal & Thermit Corp., Detroit 


on decorative 
chromium, a historical introduction, and chap- 


also been supplemented so that there is a total of 
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4125 references compared to 243 in the French 
edition. A good index is also included 

The book is replete with curves, charts, illus 
trations and line drawings which generally help 
to make the information clear and readily avail 
able. The principal precaution in using the book 
as a working manual is to realize that the units 
used are British and must be converted to U.S 
units. Thus the familiar concentration of 250 ¢ 
per |. of chromic acid becomes 40 07. per gal 
British 
imperial gallon is equivalent to 1.2 U.S. gallons 

Paul Morisset has been the director of the 
“Centre dInformation du Chrome Dur 
sice World War 


job of collecting, correlating and translating in 


instead of 33.3 07 per gal.. since the 


in Paris 


He has done a re markable 


formation on chromium plating for French work 
ers. A byproduc t of this activity has been a series 
of mouthly bulletins, annual reports and several 
books. A further result is that the present book is 
strongly slanted toward hard chromium plating 
rather than decorative applic ations even though 
the Britsh authors have latter 


section. In fact, the strengthening process has 


strengthened the 


been carried so far that one might que Stion as 
padding the inclusion of detailed information 
on other matters such as preparation of the basis 
metal, cleaning, copper plating and nickel plat 
ing in a book on chromium plating 

ln a more critical vein, quite a few shortcom 
ings may be noted. Mr. Morisset’s introduction 
should not have been omitted and the new his 
torical introduction leaves much to be desired 
\ fallacious theory of the value of small concen 
trations of trivalent chromium permeates a nun 
ber ot chapters This cre ate S some contusion 
view of the recognized injurious effect of larger 


While the trans 


lation into English is of uniformly high equality 


amounts of trivalent chromium 


whe 


slight lack was noted 
SO,” was translated as “sul 


throughout, one 
phuric acid’, This is indica 
tive of an undesirable type 
of loose thinking since the 
sulphate ion is primary 
variable in chromium plating 

Some 


typographical errors in’ the 


misspellings and 


bibliography in the original 
French edition were carried 
over into the English instead 
of being eliminated. On the 


bibli- 


is quite accurate 


whole. however. the 
ography 


It is also in alphabetical 
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Nore 


serious is the claim that “it is believed that it con 


arrangement and is thus  self-indexing 


tains all the more important papers published 
While articles and pate its 


on chromium plating have appeared at an almost 


before January 1954 


constant rate for the last 30 vears and number in 


the thousands, an analysis of the 425 references 


showed that almost 60% of them covered the 
vears 1948 to 1953 inclusive with very limited 


The bibli 


ography is thus not nearly as well-rounded as on 


coverage of the period 1925 to 1945 


might suppose This IS the Since 
Morisset published a different book on chromium 
plating in 1948 which contained over 1000 ref 
erences — his “Repertoire Technique des Appli 
cations Industrielles du: Chrome Dun 

Another feature of the 


either praise d or criticized at times is that a con 


book which 


siderable number of Morisset’s curves and charts 
represent his own studies of the data published 
by others and should be used with caution \t 
least five or six bright plate range charts trom 
different sources are presented, resulting in what 
may be an unnecessary profusion of data, These 
may be useful but more of the data should have 
been in their original form 

The book is thus characterized by an abun 
dance of data, much of which is in an untannilias 
form that tends to be contusing and some of 
which is inaccurate or contradictory. For es 
ample, five methods are given for the determi 
nation of trivalent chromium. While this may be 
research workers, the aver 


book will have difficult, 


ciding which method is most suitable for his use 


of interest to some 
age user of the inn cle 
All criticisms aside, we have at last a worth 


while comprehensive and up-to-date book on 
chromium plating which is of wide usefulne 

The newer SRHS baths and other Process ie 
more or less adequately treated. large 


iil 


bixtensive 


om the 
basis of ay publica 

reles 
the 


material and to permit locat 


trons 


ences help to 


ervthing on a given 
subject The hook can be 
recommended most stronels 
to the peciali tin the field 
It will probably bye 


less useful al 


my ¢ 


found 
working 
manual for a beginner, or a 
a textbook for the practical 
worker but the reviewer 


othe ! 


suitable book 6 
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How Statistical Techniques 


olve Metalworking Problems 


If enough time is devoted to preplanning and statistical design 
of experiments, considerable savings can often be realized. 


Part Il 


By CHESTER R. SMITH* 


An example is given of a designed experiment that required 


less than half the time and material 
a conventional investigation would require. (S 12, Ti) 


N THe rinst part of this article in’ the 
February issue two examples were given of the 
use of statistical techniques and statistical infer 
ence in the analysis of production data, In this 
part, an example of the design of an experiment 
to study the effects of an alloying agent in titan 
ium is presented 

The Mallory-Sharon Titanium Corp. conducts 
both basic and applied research. This experiment 
Wils conceived and conduc ted by the basic re 
search group; however, the same methods, de 
sign and analytical techniques are used in the 
solution of production problems. The technique 
is particularly applicable to production problems 
where several variables are involved, and wher 
it is desirable to know which combination of the 
variables produces the best result, 

In designed experiments there should always 


be a planning period to determine in advance 


*\Mallory-Sharon Titanium ¢ orp Niles, Ohio 
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exactly what is the goal of the experiment and 
more particularly the limitations of the design 
Often the goal of a project is obtained in a ste Pp 
WISC fashion with a series of successive expe ri 
ments. Whenever such a program is planned, an 
outline of the possible results of each step can be 
most revealing to the entire group working on 
the expermment, 

In each step of an experiment it is essential that 
the goals be defined with respect to whether 
an effect or an optimum is desired. | have seen 
programs fail because the goals were not definite 

for example when an experiment is run to 
ascertain whether effects are present and then 
the question is raised as to what level of the 
variables produces the optimum effect. Both 
questions cannot always be answered by. the 
same experiment unless it takes into account that 
both an effect and an optimum are desired 
Effects in an experiment are classed by effects 
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on the 
the test results. 


either variability or on the average of 


Variables investigated in this 


kind of experimentation are so arranged that a 


statistical analysis will tell whether one variable 


or a combination of the several variables pro 


duces significantly more or less variability in the 


test results and whether the variables produce 


significantly higher or lower average test results 


This kind of experimentation is usually « mployed 


in stepwise research programs 


On the other hand, most production problems 


are of the optimum-type design. The effect of the 


variables is known and the significant variables 


are searched for the best combination. It is possi 


ble to design one experine nt to determine both 


effects and optimum if there is an optimum com 


bination of variables in the range studied 


As an sample our research group wanted to 


know the effects. if any. of an alloying addition 


z—Axis 
a Ave rage 
Reading + 
B 
Individual 
Reading 
Amount ®f Alloying Elament 
a b 


Fig. 1 Geometrical Representation of 
Conventional I rperiment Designed to 
Veasure the Influence of Two Variables 


to a standard alloy and the optimum effect 


any, of varving heat treatment temperatures 


As usnal, several percentage levels of the alloy 


ing element and several heat treatment te mpera 
tures were selected, and the following table wa 
prepared to exhibit the proposed design and 


number of ingots to be melted 


AMOUNT OF ALLOYING ELEMENT 


I 


PeMPERATI 


Heat 


Porat or 20 INncotrs Reourmep 
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Optimum 


x Axis 


y ~Axis 


Average 


Fig. 2 Results for 20 Tests 
Produce a Surface Pattern That Indicates 
the Optimum Ce mbination of Variables 


The results of such an experiment are pictured 
geometrically in Fig. |. It was drawn while the 
experiment was still in the planning period to 
“see” what the results desired and prlinranae d would 


look like 


the y-axis, heat treatment te rap rature 


The x-axis is the amount of alloy added 
and the 
z-axis a particular property of the ingots 

The test results, plotted on this three-dimen 
height of 


the surface at the various points above the x-5 


sional drawing, form a surface. The 
basal plane is used for statistical analysis of the 
scatter of the test results at any 


one port on the surface is 


averages The 
measured for statis 
Point A has les 
variability than point B and also has a lowes 
Statistical 


tical analysis of the variability 


averacde analysi would evaluate 


Fig. 3 Statistical Desion of the I cperi 
ment Reduces the Number of Tests From 
20 to 9 Yet Produce the Same Result 


Optin um 


— 
/ 
y—Axis 
Aes 
| a b d 
2 2a 2b % 2d 
5 5a 5b 5d y—Axis 
a" 
id 


whether these differences are significant or o¢ 
curred by chance alone 

A geometrical picture of the proposed design 
is shown in Fig. 2. An optimum exists when the 
surface under consideration has a peak or 
plateau, and movement in any direction away 
from the optinun produces either a significantly 
different average result or a significantly differ- 
ent variability in the results. Such surfaces can 
be any shape that reaches a maximum or in- 
creases regularly as the variables on the x and 
y-axis are changed 

If 20 tests were conducted in the pattern 
shown, the results would indicate a high point 
on the surface plotted. Unfortunately, it requires 
20 ingots to locate this optimum Suppose we 
consider a different mathematical spacing of 
the points in the basal plane and construct a 
three-dimensional diagram of the test results 
as shown in ig. 3. Note that the existence of 
an optimum is still evident even though this 
surface contains only mine points 

It is logical to follow the second scheme since 
the percentages of the clement to be added and 
the heat treatment te mperatures selected by the 
metallurgists are intended to bracket an optimum 
if it exists. Therefore, little harm can be done 
by chopping off the corners of the first diagram 
since seldom in practice do the outlying edges 
produce optimum on the surface venerated 
by the pattern in the table. Even if an optimum 
is not found but there are indications that the 
surface is increasing at one of the edges an 
extension, any direction, is possible. Even 
with an extension, the number of pots would 
still be less than 20. Onee an optimum is 
bracketed, new ingots around this location on 
the surface can pin-point its exact location, still 
with less than 20 points, or ingots 

The nine-ingot design produced results similar 
to the pattern indicated by Fig, 3. There was a 
drastic change in tensile properties with one 
combination of heat treatment temperature and 
content of alloying clement, Subsequent. statis 
tical analysis showed that there was not a signifi 
cant change in the variability but that there was 
a significant change in’ the averages the 
optimum pomit 

It is worth noting that this entire problem was 
almost solved graphically. An extension of this 
design to more variables of classification cannot 
be drawn pictorially; instead one must resort to 
mathematical formulas in n-dimensional spaces 
Once the concept can be visualized in three 


dimensional space, the extension is easily accom 
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plished. Statistical analysis and formulas 


are 
employed merely to test whether the results are 
significant 

The entire planning period and the analysis 
of the results require about 25 hr. of statistical 
work. However, the same design has been used 
since, with little or no assistance from the statis- 
tical group Planning saved about $800 worth 
of titanium ingots and about 60 laboratory man-- 
hours the first time it was used. These two items 
more than offset the cost of the planning and the 
analysis; vet they vielded powerful inferences 
about the test results 

In the entire discussion of this problem and 
the design of the experiment, an attempt has 
been made to show several pomts or conc pts 

1. The design of an experiment should be 
prefaced by a planning period in order to outline 
the goal in terms of effects on optimums 

2. Lay out the program, usually by a block 
diagram, so that each ste p from the beginning 
to the end of the experiment can be seen and a 
model, either pictorial or mathematical, can be 
used to depict the results of the « \periment 

. Manipulate the model to ascertain whether 
the aims of the experiment will be attained. An 
enumeration of the possible results will he Ip to 
guide this manipulation 

1. Conduct the experiment as designed and 
use Statistical analvsis to determine whether the 
results are significant 

In these two articles | have not intended to 
expound the theory of ce signed « xperiments o1 
statistical analysis but hoped to stimulate an 
interest in’ the possibilitic s of such technique 
in the metalworking industries. | wanted to show 
that results are sometimes significant when, at 
first glance, they do not appear to he significant 
and that many hours of unnecessary work can 
often be saved by considerate planning and 
careful execution of a designed ¢ xperiment 
Sometimes the results of an experiment seem 
straightforward, but the statistical approach to 
the design and subseque nt analysis add vreates 
power to our inferences from the test results 

The benefits derived from the approac hes we 
have discussed are sometimes difficult to measure 
ih dollars ol Manpower but over a period of 
time the entire approach of any industrial organi 
zation becomes more scientific which leads to 
quicker, more efficient solution of its problems 
Statistical quality control has shown a tremen 
dous influence on industrial products in America 


today. Statistical inference can have the same 


powertul effect 
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Predictin 
Corrosion 


Stainless steel plates which must pass a 240-hr. nitric acid 


Resistance 
Microscopic Examination 


By JOHN HW. SCOTT* 


corrosion test can be released for shipment while the test is in progress 


A Mayor problem in production of stain 


less steel pl ites is the measurement and control 


ot corrosion resistance Usually sample s trom 


each plate size and each heat must be tested in 
boiling nitric acid tor five 4S-hn periods and the 
takes two to. three 


It plates are held until cor 


entire test cvcle normally 
weeks to comple te 
rosion tests are finished, they create an expensive 
storace problem on the other hand, if they are 
further 


money will have 


released for processing shipment 
been wasted in treatment of 
plates that should have been rejected or cus 
material 


ASTM. Bulletin ton 


ipid test for screenmeg 


tomers mav receive detective 
Streicher 


February 1953 a simple 


described in 


examination of 
etched in 10% 
if any 


stainless plate by mic roscopit 


specimens electrolytically oxalic 
acid. For ly and 


found to be 


grain 
surrounded: by formation 
the material must be subjected to the nitric acid 
test. If carbides are prese nt but do not surround 
Classified at al cial 


with 


any grain, the material is 
structure and passes the test. A structure 
no carbide formation is rated as a ste p structure 
and also pas cs 

We tried the Streicher test on 20 samples of 
Type 41, but found that only a very small 
percentage of the mate rial was acceptable. The 
subjected to the 240-hr. nitric 
acid test and all were 


Salive sample were 
atistactory, with corrosion 
rates well below the 
0.002 in. per Actual rates ranged from 


0.0006 to 0.0012 in. per month with no definite 


pecified maximum rate of 


month 


1956 
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by use of a quick microscopic screening method, (R 11,55) 


relation to the findings in the Streicher test. The 


quicker 


amount of material approved by the 
method was helpful to our production depart 


ments but there wasnt enough of it. The neces 
sary work, such as shearing, physical testing and 
preparation for shipment, was still delayed until 
the nitric acid test was compl ted 

An additional 50 sample 


prepared using the electrolytic oxalic acid pro 


ol 


cedure, but instead of determining only if any 


surrounded grains were present a comple te 


study was made of each vrai 


ditched 


ina given area and the general amount of cite hed 


size. surface condition. number of grain 


recorded and the 


structure were wer 
also classified as to whether they had a ditch 
dual on step structure Again a very low per 


contac put ed the one-vrain-surrounded eri 


terion, A structure which passes both the oxalic 
acid and nitric acid tests i hown in Fig 1 
No surrounded grains were found in the sample 
The structure shown in Fig. 2 is that found most 


Phere i Te ol 
urrounded ditched 
the plate would not be pu ed in the Streicher 


test vet it will have a low nitric 


olten in 


pre ent o that 


if ict 


rate. A structure which failed both ts pes of test 
ing is shown in Fig. 3. Most of the grains are 
surrounded and the grain size is smaller than that 
of sample s which pa the nitric acid test 

With the information gained on this surves 


200 additional ample s were examined and rated 


*(Chief Chemist, Lukens Steel Co... Coate ile, Pa 
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hig. | — Structure of Type 304 L in Which no 
Grain Is Completely Surrounded or Ditched 
This sample passes the Streicher test and has 
a corrosion rate of 0.0009 in per month in 
boiling nitric acid. Oxalic acid etch: 500 


in two ways. Twenty plates were passed by the 
Streicher method and 159 were passed using the 
prediction system based on a thorough examina 
tion of the sample. Six samples were predicted 
to fail the nitric acid test and 15 were rated as 
questionable, The results were very gratifying 
since all the “predicted-to-pass” samples did pass 
the boiling nitric acid test with low corrosion 
rates. Four of the six predicted failures did occur; 
that is, they had corrosion rates over 0.0020 in. 
per month, Of the 15 questionable, only two 
failed but most of them had corrosion rates in 
excess of 0.0012 in. per month, 

This system is now standard production pro 
cedure and is applied to all Type 304.1, which 
requires corrosion tests, More than 3500 samples 
from plates ranging from 3/16 to 3 in. thickness 
have been checked and all of the predicted 
“passes” had corrosion rates under 0.0020 in per 


month. One or two samples showed rates over 


0.0015 in, per month, but none higher than 


0.0018 in. per month. Most of the cpu stionable 
samples, which now amount to approximately 
10% or less, show increased rates but usually pass 
the corrosion test. Most of those classed as 
failures do fail the boiling nitric acid test. We 


are able to give immediate production releases 


hig. 3 — Structure That Fails Both Oxali: 
and Nitric Acid Tests. Corrosion rate is 
0.0023 in. per month. Oxalic acid; 500 


Fig. 2 — The Surrounded Grain in This Sample 
Would Cause Re jection in the Streicher Test 
The corrosion rate in boiling nitric acid is 
0.00085 in. per month. Oxalic acid; 500 


for 55 to 90% of the plates examined whereas less 
than 20% could be released by the Streicher test 

The specimen is taken from a test coupon cut 
from the corner of each plate after annealing 
For Type 3041, the coupon is sensitized at 
1250” F, 


sample is cut off with an abrasive wheel and 


for | hr. and water quenched. The 


polished to 400-grit finish on a wet paper wheel 
It is then etched in 10% oxalic acid for 1% min 
at a current density of | amp. per sq. cm. All 
specimens are examined at 500 magnification 
and it is possible for an experienced technician 
to rate a sample in two or three minutes 

Plates which are predic ted to fail are returned 
immediately for further heat treatment. Those 
predicted to pass are completely processed and 
prepared for shipment or shipped to the cus 
tomer, As soon as the results of the nitric acid 
test are available, they are used to certify the 
corrosion rates of the “predicted to pass” plates 

Much more experience is required for ou 
modified test than for the Streicher test but we 
have found that it takes only a week to train 
a technician with previous microscopic experi 
ence to perform the prediction test satisfactorily 
For training we use a series of specimens taken 
from corrosion tested plates that represent all 
the structures that will be encountered in produc 
tion samples. The micrographs shown on p. SO-B 
illustrate some of the structures encountered and 
we instruct the technician how and why each is 
rated. We stress the importance of examining 
each sample thoroughly to be sure that an average 
condition is used for rating 

The only material for which we use the modi 
fied test is Type 3041 in plate form. We have 
examined other forms of Type 304.L, and also 
some Type 304 and 316 samples but we have 
not yet examined a sufficient number of samples 


to recommend adoption of the modified test. @ 
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nco high temperature research note: 


Carburization 


...and its effects on metals at high temperatures 


With sufficient background of information on the 
strength properties and corrosion characteristics, 
it should be entirely possible to predict the perform 
ance of an alloy under any conditions of high tem 
perature service, 

Method of Obtaining Data 

Data relating to the mechanical properties may 
be obtained in the laboratory by any of the conven 
on the other hand, the 


high temperature corrosion resistance 


tional testing method 
problem ol 
Is otten 


complex that frequently more con 


venient to place test specimens in an actual service 
environment than to try simulating industrial con 
ditions on a laboratory scale 

This course is being pursued by Inco’s high tem 
perature engineers working in the field and in labo 
ratories at Bavonne, N. J. and Huntington, W. Va 
Creep and rupture tests at temperatures as high as 
2100 F have supplied data on the strength proper 
ties of high nickel alloys. Corrosive attack by vari 
ous hot atmospheres, fused salts and molten metals 
is being studied principally in the field to provide 
the type of information that will assist industry to 
more suitable, longer lasting materials for 
various high temperature applications. 


select 


Effects of Carburization 


result from contact with 
In petro chemical or pe 


Carburization 


carbonaceous atmosphere 


troleum refining operations or during the heat treat 


ment of steel parts is one type of high temperature 
reaction which, under certain condition 


the propertie ol heat 


4,caun change 
resistant alloy and ad 
versely affect their performance. 

Carbon diffuses 
precipitates as 


into the metal and subsequentl 
a carbide particle rich in chromium 
Compared to the alloy matrix, the carbide phase Is 
hard and brittle. If distributed throughout 


boundaries, the particle 


yrain 
provide a continuous path 
for brittle failure 


(See micrograph below.) In cet 
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tain types of service, carburization of a heat-resist 
ing alloy may not be a serious matter. But in the 
usual case Where the metal part or structure may be 
called upon to exhibit some measure of ductility or 
be subjected to impact or to drastic temperature 
changes, carburization often leads to 
failure, 


Nickel Plays Basic Role 


In general terms, the susceptibility of iron-chro 


premature 


mium-nickel alloys to carburization seem to depend 


ipon the re lative amounts of the individual compo 


nents but not as one might expect lron and chro 


mium form stable carbide While nickel does not 
Yet Inco test data show that chromium ha 


effect than either tron or nickel 


But it has also been 
demonstrated that for a given amount of chromium 
its beneficial effect is much greater at a higher nickel 
level than at a lower. Conversely, 
content it would be expected that 
ing a higher chromium content 


sistant to carburization 


for given nickel 
an alloy contain 


would he more re 


Assistance Available 
Inco high temperature corrosion test data also 
supyyest that 


improves carburization resist 


ance, as does the presence of carbide stabilizing ele 
ments, such as titanium and columbium. Under ex 
conditions of 
effect of these elements is but temporary, and after 
ufficient] their value is lost 
Ina fast growing field such as this, iti 


to have an immediate an 


tremely severe carburization, the 
long exposure, 
sible 
ver to every problem, But 
a problem to 
ou, Whether in present activities or in new pro 
Higrh 
tto help vou. Let them send 
Work Sheet it j 


ting the facts down clearl| 


if high temperature performance | 
jects, Ineo kenyinees will do 
ou the 
aid in pet 


Pemperature 
their be 
rature 


mend for a copy now 


4». 
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Structure Vs. Corrosion Rate for Type 301L Stainless— 


| i Scorn Chief ( hemist Luiken Stec] Co Coute sville Pa 


Dhue rating system shown i used to predict vhether Sample ire: electrolytically etched in oxalic acid 
plate of yy JO4 1, stainile teel will have |e and examined at 350 Rating is based on amount 
than the pecified corrosion rate of 0.0020 in, per of grain-boundary etching, grain size and thickmne 
month after 240-4 CXPOsure boiling nutri acid ot the plate 


v 


Dual Structure Dual structure with light pitth Lightly ditched structi 
Rating Pa Rating Pa: Ratin Pa 
Corrosion Rate 0.09071 ipm Corrosion Rate ) 00086 Ipm Corrosion Rate 0.00082 ipn 


Heavily ditched structure Heavily ditched structure; Heavily ditched structure; 
coarse grain size medium grain size fine grain size 
Rating Pass Rating Pa if under in. thick; Rating Questionable 
Corrosion Rate — 0.00120 ipm Questionable, if '» in. thick or over Corrosion Rate — 0.00184 ipm 
Corrosion Rate — 0.00116 ipm 


Heavily ditched structure at surface Very heavily ditched structure; Very heavily ditched structure 
Rating Questionable, unle tructure fine grain size at surface fine grain size 
is not more than 3 grains deep Rating — Questionable, if “s in. thick Rating Fail 
and thickness *, in. or more or more; fail, if under in Corrosion Rate 0.00271 ipm 
Corrosion Rate — 0.00142 ipm Corrosion Rate — 0.00224 ipm 
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STEEL-CUTTING CARBIDES 
PRODUCTION UP 7050%LONWCER 


Carbide Inserts (grade)....Carmet CA-610 

Table Speed.............. 10 in. per minute 
Vo inch 

1095 Cold Drawn Shank 


Steel, 200 Brinell 


Complete Technical and 
Shop Data on the Carmet ohly 
"CA-600 Series" of special to fit your steel-cutt Rg 


your nearest A-L representative or dist tor, or addre 
Steel Corporation, Carmet Divis son, Detroit 20, Michigan. 


yee four Gy For ALL your CARBIDE needs, call Al 
ADDRESS DEPT. mpP-75 Al leg heny Lud lum =$ 
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4: Cutter Size................10” Diameter 
Here ‘ cthiing tal for yo the new Carnet teel-« tring at 
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Bausch & Lomh salutes... 
Robert M.Slepian « 


7 
\ BLUE RIBBON AWARD WIN- 
NER for best photomicrograph 

~ series showing transition dur 

\7 ing processing—Mr. Robert 

M. Slepian, Westinghouse 

Electric Corporation, East 
Pittsburgh, Pennsylvania. 


Blue Ribbon Award Winner, A.S.M. Metallographic Exhibit 


HIS AWARD-WINNING 
PHOTOMICROGRAPHS, 
MADE WITH A BAUSCH & 
LOMB METALLOGRAPH 
Experimental Precipitation 
Hardening Alloy 1) Aged 

F 1 hour; (2) 8 hours; (3) 48 

hours. Magnification, 750X. 


Bausch & Lomb Metallographs help industry 
boost output and maintain quality by providing 
detailed magnified images—visual or photographic—for routine work 
and advanced research. 


The B&L Research Metallograph is one of a complete line of metallographic 
equipments. It provides ready choice of four different views of the same sample—by bright 
held, dark field, polarized light, or phase contrast——-ensuring complete identification. 


Find out how these faster, easier, completely dependable analyses 
can help you save on time and materials. Write for Catalog 
E-240, and for complete expert advisory service. 
Neo obligation, of course. Bausch & Lomb 
Optical Co., 63803 St. Paul St., Rochester 2, N.Y. 


America s only complete optical source 


BAUSCH LOMB 
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trom glass to finished product 


Reduction of Uranium 
With Magnesium 


By WILHELM* 


First description of the process and equipment whereby 
thousands of tons of uranium metal of extraordinary purity 
have been produced to fuel the Atomic Energy Commission's 


reactors producing plutonium and heat. (C26, U) 


iat INTRODUCTION — Prior to World KUF. by a method devised in 1930 by Drigg 


War Il it was known that uranium fission is and Lilliendahl (see Metal Progress April 1948 
caused by free neutrons and releases extraordi p. O15 It cost about $1000 per Ib. A’ few 
narily large amounts of energy, and that in the pounds of quite impure pyrophori« powdered 
process extra neutrons are set free which theo uranium was also available from Metal Hydric 
retically could self-perpetuate a chain reaction Co. Intensive chemical work in 1942 solved the 
To demonstrate the actuality (as was done by problen of extracting uranium trom low-orack 


the Metallurgical Laboratory at the University of ore and the production of pure UF,. It 


WilS found 
Chicago on Dec. 2, 1942) many tons of highs that this fluoride could be substituted for the 


purified uranium were required Only a year KUF. in the electrolytic process, and in this way 


previous to that date the only metal in’ America Westinghouse made more than 6000 Ib. of acce pt 


was a few grams of 99.9% uranium made at West ible uranium in 1942 and the cost dropped 


inghouse Electric Corp. by the electrolysis of from S1000 to $22 per Tb 


* hate Director Arne Labo Lets With May Thy author hie 
ratory US Atomic knergy Com nes pre ented to the United empha ive that thi vork Via 
mission, Ames, lowa. This is a Nations’ conference at Geneva. It joint effort of man 


briefed version of Paper No. SI7 is based on researche commected — technician hve 


ciontist inal 


“~The Preparation of Uranium with the ce velopment of the Ame directed by FO HI Spedding WoW 
Metal by the teduction of Ura proce fon producing rrvetiallic Keller, C. F. Gray and the author 
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Quoting from the so-called Smyth Report 

Neither the Westinghouse process nor the Metal 
Hydrides process was entirely satisfactory. Inten 
sive activity designed to accelerate metal produc 

tion, and carried out independently by F. H 
Spedditig and his associates at Lowa State Col 
lege at Ames, lowa, and by C. J. Rodden at the 
National Bureau of Standards, resulted in’ the 
development of a satisfactory method. Produc 

tion facilities were set up at Ames in the fall of 
1942 and had already produced more than one 
ton by the end-of November.” The process em 
ployed at this early date involved the now well 
publicized reduction of uranium tetrafluoride 
with calcium metal.4 

(From here on the wordage is taken or adapt 
ed from Dr. Wilhelm’s Geneva paper. ) 

A few tons of uranium was produced in the 
chemistry laboratories of lowa State College by 
the bomb reduction of UF, with calcium while a 
small production plant was being set up on the 
campus, Magnesium was found to be a bette 
reagent and was used exclusively after early 1943 
The operations served not only to supply metal 
for experiments and for charging atomic piles but 
also served as a pilot plant where men from in 
dustries could plan other production plants. Over 
1000 tons of billets were shipped from the small 
building on the college campus before the process 
was turned over entirely to industry 

Magnesium has these advantages over com 
mercially distilled calcium for the reduction of 
uranium tetrafluoride: It is freer from elements 
which might contaminate the uranium, Only 60% 
of the weight is needed, and the magnesium costs 
from one-fifth to one-tenth as much as calcium 
Magnesium is far more plentiful. 

On the other hand, the reaction between UF, 
and calcium generates so much heat that, once 
started in a mixture at room temperature, it goes 
forward rapidly through the entire charge. Even 
if performed in an open vessel, little calcium is 
lost by vaporization, On the other hand, the heat 
of the UF\-Mg reaction is not adequate to fuse 
the products so metal can separate from. the 
Melk. slag. This means that the mixed raw 
materials must be heated. The heat so added 
before ignition, plus the heat of exothermic re 
action, gives molten metal and slag which readil 
separate due to their large differences in specific 
gravity. The boiling of magnesium metal is well 
below the melting point of the slag, so the opera 
tion is most convenient y performed in a closed 


{See article in Chemical Engineering Progress 
May 1954, p. 230. 
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container or "bomb". The pressure generated also 
tends to drive the chemical reaction 

UF, + 2Mg= 
from left to right. 


The Reaction Bombs 


Early reaction vessels were 4-in pipe, 6 to 12 
in. long. As work progressed, we used standard 
seamless tubing from 6 to 13 in. inside diameter 
and from 36 to 45 in. long as the diameters in- 
creased, One end was welded shut with a circular 
steel plate. A companion flange and bolted-on 
blind Hange closed the other end. Such a crucible 
was referred to as a “bomb”. Only a few experi 
mental reductions were made in the 4-in. bombs 
then the size was stepped up cautiously. A rather 
large tonnage of metal was produced by reduc 
tions in 6 * 36-in. bombs. 

The regulus of massive uranium produced in a 
bomb was called a “biscuit”. Biscuits were ob 
tained in good yields from charges containing 
36 Ib. of UF, in the 6-in. bombs, 180 Ib. of UF, 
in the 10-in. bombs and 3158 Ib. of UF, in the 
13-in. bombs. An average of 98.3% vield of biscuit 


metal was produced in the 13-in. after determin 


Fig. 1 Vandrel Has Been Placed Inside Steel 
Pipe Crucible and Fine Refractory Is Being Added 
to) Annular Space While Asse mbly Is Jolted 
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ing thei proper oper iting conditions, and the 
smaller ones vielded about 98% under favorablk 
conditions. Since our plant grew up from a labo 
ratory scale it was not mechanized for handling 
the large biscuits, so general production was 
limited to bombs not larger than 10-in. diameter 

Lining the Bomb — To prevent interaction be- 
tween the charge and the steel bomb. finely 
ground refractory material is used as a liner 
Since contamination of the uranium and failure of 
the bomb must be avoided, the liner material and 
the lining operation are very important 

The lining operation starts with placing the 
empty bomb crucible on an air operated jolting 
table. Sufficient powdered refractory is put into 
the crucible to form a layer about | in. thick on 
the bottom. This is jolted for a few minutes and a 
mandrel (metal tubing closed at the ends) is 
lowered into the crucible and rests on this bottom 
liner. The mandrels for the larger crucibles are an 
inch or so less in diameter at the bottom than the 
inside diameter of the crucibles, and they ar 
tapered slightly. The 


then more refractory material poured into the 


mandrel is centered and 


annular space This loose powder is jolted down 


until filled. The top 


and more is added Fig ] 


hig 
Crucihk 


Removing Mandrel From Lined 
Mostly Below Floor Level 
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region is further rammed by a weighted metal 
evlinder that fits in the annular space at the top 

During jolting the mandrel must be kept in 
proper position not only to produce uniform wall 
thickness but also to prevent it from sinking and 
thus producing a thin liner on the bottom. The 
mandrel has a small plug that fits Hush on the 
bottom face of the mandrel. This plug is attached 
to a rod rea hing up out the top of the mandrel 
Removal of this plug allows air to enter at the 
bottom as the mandrel is slowly and carefully 
9 \ 


properly lined crucible will have a lining that is 


removed from the lined crucible (Fig 


strong and difficult to impress with the fingers 
as shown in Fig. 3 

Charging — The charge is finely ground UF, 
ind granular magnesium, thoroughly mixed. This 
is emptied into the crucible through a funnel, and 
rammed down with care (Fig. 4) so as not to 
disturb the liner. The charge should fill the cruci 
ble to about 3 in. from the top 

\ thick graphite disk or cake, slightly larger in 
diameter than the cavity, is then forced down on 
top of the charge (Fig. 5). The top section of the 
liner above the charge is then reworked and 
packed by hand, and the graphite disk covered 
uid struck off flush with the flange. The machined 
face ot a blind flange is the bolt d down { hiv 
6). No gasket is used, The charged bomb is then 
transferred to a furnace or heat soaking pit to 


initiate the reaction or to fire 


hig. 3 Looking Down Into Cru 
cible After It Has Been Lined 
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Furnacing 


One design of a furnace that serves quite well is 
hown in Fig. 7. It is gas fired with top at floor level. 

Such a furnace may extend to almost any length. 
Only one bomb is shown in position, 

Temperature for best operation will depend on size 
of bomb, rate of furnace recovery on introduction of a 
cold bomb, control point, and other factors associated 
with the bomb lining and charge. The optimum tem 
perature will generally be within the range of 1025 to 
1300° FF. (550 to 700° C.) with the thermocouples 


located as in Fig. 7. The time required for the reaction 


to initiate will usually be longer, the larger the bomb 


and the lower the furnace temperature Relationships 
are shown in Fig. 8, 

When the reaction starts the bomb is sufficiently 
agitated for a contact microphone on the end of the 
reaction indicator rod shown in Fig. 7 to indicate the 
event. After a minute the reaction is completed and 
the entire metal phase may remain molten for at least 
10 min. in the larger sizes of bombs. 

After the reaction has subsided the bomb is re 


moved from the furnace and cooled in air until its 


temperature is near that of boiling water, It is then 


Vig. 4— Funnel for Adding Charge, a Mir sprayed with cold water until its contents are near 
ture of Uranium Tetrafluoride and Magnesium 


room temperature The cover plate is then removed 


hig. 5— Covering Jolted and Ranmed hig. 6 — Layer of Refractory Separates 


Charge With a Thick Graphite Cake Graphite Cover and Top Closure 
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and the bomb inverted on a jolting table to re 
move the metal biscuit, the slag and liner 

Ache ring slag 1S the li broken or chipped loose 
and the cleaned metal weighed and delivered to 
Is le aie dl and 


the casting room. The crucibk 


returned to the loading line for installation of 


another liner and new charge 


Quality of Materials 


Green Salt 


quite sensitive to the quality of the raw materials 


Yields by the above process are 
For example, the yield (percentage recovery of 
metallic uranium) is higher as the quality of the 
increases: 9SY UTL, content is to 


be preferred over 96%, Moisture is damaging, not 


green salt (UF, 
only for its side reactions but it may create dan 
gerous internal gas pressures, Oxygen from un 
reduced UO. in the UO 
salt IS ordinarily pre pare dl or from other SOUTrCOES 
limited. The higher the 


lower the UF, content and 


from which the green 
should also be 

other 
things being equal, the lower the biscuit metal 


content, the 


vield and poorer the slag se paration 

Packing density is important; the higher the 
packing density, the greater the charge that can 
be placed in the bomb. and the greater the 
amount of heat developed per unit area of con 
tainer wall, and the higher the heat conductivity 
with correspondingly greater heat penetration 
into the charge before the surface reaches ignition 


temperature Green salt made by the dry process 


Exhaust 


Manifold 
ies 
Insulating Firebrick “if 


Encased in Stainless ” 
Steel 


Firebrick 
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Concrete 
Base of 
Furnace Pit 


Sand 


Gas and Air 


Mixture 
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Reaction 
Indicator Rod 


may have a packing density of 3.5 | per ce. oO 
vreater, while wet process salt may have only halt 
of this. For good vields, 3.0 ¢ per cc, is desired 

Fineness of grind and particle size distribution 
also affect the bomb reduction with magnesium 
but this can vary over rather wide limits. Good 
vields come trom green salt of which 52 to 62% 


mesh sieve. 62 to 


to 92% through LOO-mesh 


passes passes 

Liner material should obviously be very low 
in materials which may be pic ked up by the 
biscuit metal during the vigorous reduction re 
iction. Dead burned, high-cak and cle« 
trically fused dolomitic oxide were successtully 


employed when the final refractory contained 


Variation of Firing Time With Fur 
Inside dimensions of un 
noted 


Fig. 8 
nace mperature 
lined cylindrical bomb casing are 


w 
w 


Furnace Temperature 


w 
o 


w 
w 


2 j 4 


Time in Furnace to Fire, Hr 


Thermoc ouple Well 


Bomb 
Adapter 
Plate 


Floor 


Level 


hig. 7 Isometric View of 
Gas-bkired Bomb 


650 
\ 
625 
600 \ 
6-In. Bomb 
= 
j 
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4 — | 
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about 500 ppm. iron, 60 ppm. manganese and 5 to 
the burned 


refractory should be prevented from absorbing 


10 ppm boron. As with green salt 
moisture. Loss of weight by ignition should be 
low; this could be kept below 0.25% with the 
dolomitic oxide and this made it the preferred 
refractory 

When moisture is evolved from the refractory 
during heating a thin layer of UO, is formed next 
to the liner and this is not reduced to metal. To 
avoid this loss a little fine magnesium or calcium 
metal is added to the refractory mixture, which 
reacts with the moisture forming hydrogen gas 
which in small amounts is not harmful. 

Packing density of the ground refractory also 
affects the quality of the liner. The greater the 
degree of fusion of the magnesium-calcium oxic 
from the dolomite, the less HLO and CO. it will 
later absorb, and the higher the packing density 
While ordinary burned lime and dolomitic line 
have packing densities of about 1.45 and 1.35 g 
per ce, respectively, successful bomb liners should 
have densities of 1.75 for lime and 2 g. per cc, for 
fused dolomite, 

Average sieve analyses for electrically fused 
dolomitic oxide are 40% through 325 mesh, 53% 
through 170 mesh, 75% through SO mesh 
through 45 mesh 

Magnesium —In the early work, there ap 
peared to be wide variations in the reduction be 
havior of various lots of magnesium, even though 
all met the chemical requirements for purity 
Observable differences in crystal shape and in 
flake or particle shape hardly seemed responsible 
Operating variations in the magnesium plant 
such as temperature of metal when withdrawn 
from the retort, or air leaks into the vacuum sy: 
tem — might have been responsible. At any rat 
better results were obtained, on the average, with 
magnesium from a plant employing the ferrosili 
con process, and we therefore standardized on 
this one source. 

This magnesium came in the form of hollow 
cylinders, or muffs, about 10 in. in diameter. They 
were formed on the condenser walls as the matted 
and finger-like crystals grew from the magnesium 
vapors. The crystal orientation was somewhat 
radial with little tendency for the crystals to grow 
together. The muffs were readily broken with a 
sledge hammer, and the pieces were cut to hand 
size on a punch press fitted with cutter blades. 
These chunks were passed over a magnetic sepa 
rator to remove any tramp iron, and reduced to 
‘-in. pieces in a standard cutter-type mill used in 
shredding wood and paper and often referred to 


S6 


as a “garbage hog’. The cutting was done by 
heavy knives mounted in the face of a heavy 
rotor; the knives passed within a fraction of an 


inch of heavy metal bars. With the rotor oper 


ating at high speed, the chunks of magnesium 


were readily cut to pass through a screen in the 
bottom of the mill 

After another magnetic se parator the next ma 
chine contained a number of long knives mounted 
on the outer edge of an open framework reel that 
rotated on an axis. The rotating knives passed 
within a few thousandths of an inch of a number 
of stationary knives mounted in the housing. This 
Thi hine exce pt for its SCTCCTIS., WaS a standard 
mill used for chopping-up corn and other grain 

Fines and dust were then screened out, and the 
remaining magnesium Was sampled and passed 
over a third magnetic separator. The particle size 


distribution was as follows: 90 to 99% through 


hig. 9 — Unit for Casting Uranium Ingots in Vacu 
um (Not Drawn to Scale). Induction coil, giving 
heat to graphite melting crucible, is shown in Fig. 10 


=-Silica Tube 


Uranium Biscuit Meta! 


Graphite Valve Disk 


Pouring Orifice 


Graphite Base 


Insulation Firebrick 


Neoprene Gasket 


Thermocouple 
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To Vacuum Pump 


Mold Support 


Mold-Lifter Rod 
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through No. 20. 10 to 35% 
sto 15% through No. 40 


magnesium was ground as 


No. 10, 25 to 55% 
through No, 30 
The 


avoid possible oxidation from the air on standing 


needed to 


Operational Considerations 


Some excess ot magnesium over stow hiome tri 
ratio is necessary for a good yield of uranium in 


the bomb reaction. Large bombs (10 in. and 


larger) need about 5% excess; 6-in. bombs 74 

Liners must be thick enough to protect the steel 
casing, vet not too thick to hamper the flow of 
heat during firing and cooling cycles. We found 
that 


sufficient near the bottom for the 6 


walls of fused dolomite wer 
10 and 13-in 
Wall thickness at the top 


due to tapered mandrels, was slightly less. A 


and 4-in 
bombs respectively 


batch blender of the double-cone type was Satis 
factory for mixing the weighed amounts of green 
salt and fine magnesium. Thorough mixing i 
essential 

Since the internal pressure is high during the 
bomb reaction, operators must be protes ted from 
possible bomb failure. The concrete pit shown in 
Fig. 7. with additional brick walls around the 
furnace was found quite adequate Operator 
should not remove any fired bomb from a furnace 
until the reaction has fully subsided. Hot spots 
may deve lop on the bomb areas having partial 
liner failure; complete failure of the liner at a 
point would result in a blow-out 

The furnace design can vary widely as long 
as the temperature 1s uniform “Any fuel may be 


used. Time in the furnace is shown in Fig. S: the 


higher temperatures that shorten the soaking time 


may or may not be advantageous from the stand 
points of yield of metal and furnace life 

Another factor is relation of furnace te mpera 
the only 


planned variables were diameter of bomb, age o! 


ture and yield. In a series of tests where 


ground magnesium, and furnace temperature the 
biscuit yields showed consistent maximums at o1 
near 1095° F. (590° ¢ While these results have 
great they that to be 


reasonably sure of getting the best yields with th 


no generality indicate 


materials and equipment available, proper ti 


nacing conditions should be established. Thes« 
tests may also include a standard casting opera 
tion and be based not on biscuit vields but o1 


over-all yields of final cast metal 
Casting Uranium Metal 


Early in 1942 small castings of uranium meta 
were made in a vacuum furnace, Uranium pow 


der compacts supported in bervilia crucible 
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were heated by high freque nev electrical induc 


tion. At high temperatures th liquid uranium 
would break through its tough oxide skin and 
flow through a grill and into a beryllia mold 


Experimental work at Ames soon demonstrated 
that for 

icuum induction melting. The melting point of 
about 2065" | 
( ind at pouring temperatures of up to 2400° 
| 1300" ¢ the solubility of 


carbon Was only al few d part 


graphite crucibles were satisfactory 


uranium was found to be 
and even higher 
per million. In the early production plant urani 
Was lted moa graphite CTU ible having al 


for the 
metal flowed into a heated graphite mold below 


bottom to catch oxide skins as the 
In certain ph ises of uranium metallurgy there 
develop concentrations of materi ils that 


nt hazards to health 


\ 


Vacuum melting and 


pre se 


hie. 10 Adjusting Position of Induction 
Coil Pr paratory to Me lting Uranium 
Biscuit in Device Sketched in Fig. 9 


| 


— 
wi 
— 
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casting does vive some concentration of such 
materials, especially in the flue dust and in the 
dross from graphite crucibles 

Pouring temperature and rate of flow in the 
early set-up were uncertain and had to be re 
placed by melting and casting units that would 
vive better control and larger ingots. The designs 
were modified from time to time as sizes and 
shapes of castings were changed, 

One design for vacuum casting a single ingot is 
shown in Fig. 9. The heating is by an external 
induction coil (shown in Fig. 10) which is low 
ered around the silica tube. Heat is generated in 
the graphite crucible and its temperature is fol 
lowed by the thermocouple, At casting tempera 
ture the disk in the crucible bottom is opened by 
an upward thrust on the mold-lifter rod. The 
valve disk is forced up from its seat and floats to 
the top of the melt as the liquid uranium flows 
through the orifice and down into the mold. The 
mold cavity is ventilated through ports (not 
shown) in the valve lifter below the orifice 

The ingot obtained by this process is cropped 
to remove the pipe and the resulting billet is an 
intermediate form for further fabrication into 
shapes. 

Rod Casting — A furnace of essentially the 
same design was set up early in the development 
work to cast charges of about 300 Ib. of uranium 
into nine rods about 1% in. diameter by 29 in 
long. The mold chamber of Fig. 9 contained nine 
appropriate molds, nested together, whose top 
ends were centered under as many holes in a tun 
disk placed between them in the bottom of the 
crucible, All rods were cast simultaneously 

Direct pouring is possible if the bottom of the 
reduction bomb is shaped as shown in the top 
part of Fig. 11 

The charged bomb is placed in the furnace and 
a few minutes after it has fired, the hot bomb is 
placed over the graphite mold assembly held 
rigidly together by turnbuckles. The ball face of 
the valve spout fits into a cone in the top face of a 
graphite cover to the mold. In bringing the two 
together sufficient pressure is exerted to force the 
valve spout up in the valve housing, thus per 


Fig. 11 —Secheme for Casting Urani 
um Ingot Directly After Reduction in 
Bomb With Specially Designed Bottom 


La ie nd: 1. Lower end of bomb 


2. Magnesium fluoride slag 

3. Mold cover and entrance spout 
Mold 

Uranium ingot 


molten metal to flow through the 
spout to the mold. 


mitting the 


Bomb charges containing 3158 Ib. of green salt 
gave about 238 lb. of metal for each such casting 
The ingots when cropped below the pipe gave 
billets weighing about 220 Ib. Ingots produced by 
this process are exceedingly low in carbon con 
tent but are higher in magnesium and hydrogen 
than metal melted and cast in vacuum as de- 


scribed in the earlier paragraphs S 
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low-temperature research is the superconductivity found 


Superconductivity 


One of the most interesting phenomena discovered in 


By A. WEXLER* 


in a few elements and compounds, Electrical resistance decreases 


to an immeasurably small value and the material becomes 
perfectly diamagnetic. Unfortunately the highest temperature 


N THE FRIGID areas of northern Siberia 
the temperature once dipped to —90" F., the 
lowest atmospheric temperature ever recorded 
officially on the earth's surface. To most people 
this is an almost inconceivably low te mperature 
To the specialist in that field of research, how 
ever, “low te mperature is a range far removed 
from even the most unusual atmospheric condi 
tions. His area of investigation begins several 
hundred degrees lower and ranges down to 
within a few tenths of a degree of 59° FL. on 
absolute zero 

Low-temperature research is a scientific and 
an engineering field of considerable and growing 
activity. Before the war this field was investigated 
at perhaps a half-dozen laboratories, mostly in 
Europe today the number of laboratories is about 
100, most of them in the United States 

Why has the low-temperature field continued 
to attract a growing number of scientists and 
engineers? Answers to this question involve the 
theoretical significance of low temperature re 
search as well as the discoveries that already have 
been made in this field 

In the first place, low-temperature research 
opens up for exploration a literally limitless 
tempe rature range. Ina given temperature ranve 
the abundance of new phenomena depends not 
on the number of degrees of temp. rature involved 
but rather on the ratic of the absolute tempera 
tures covered, From this point of view, a more 
realistic picture ot the Hnportance of a given 
temperature inte rval is given by considering the 
logarithm of the absolute temperatures; the in 
finite extent of the low-temperature field’ then 
becomes apparent. More specifically, with simple 


liquid-helium techniques a temperature of 1° 
| | | 
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at which superconductivity is found is IS° K., about — 430° F. (P15) 


K. can be reached quite easily — a temperature 
which is 1/300 of room temperature, To increase 
the absolute temperature by a factor of 500 up 
ward from room temperature would involve a 
temperature of 9O.000° Kk 

In the second the power of low-te mpera 
ture research lies in the effects of lowering the 
thermal eneruy ot substances Phermal eneruy is 
simply the energy a substance has by virtue of its 
temperature, Lowering the temperature gre atlhy 
simp lific the pli sical processes that occur with 
in a substance, so low-te rature ¢ \porine rita 
tion is a general tool for studying the electrical 
magnetic, opty al, thermal and mechanical prop 
erties of substances 

One way by which this simplification occur 
is through the reduction of the thermal agitation 
of the atoms comprising a substance: this often 
make possible studies that would dingy 
difficult, if not impossible at high temperatures 
For example, the role played by impurities in 
determining the electrical and thermal conduc 
tivities of metals is often masked at higher tem 
peratures by the violently moving atom which 
in colliding with the electrons, absorb most of 
the energy lost by them in passing through a 
metal Lowering the temperature brings this 
atomic dance almost to a halt, and the effects of 
the impurities as well as those of boundaries of 
the conductor can be observed 

Another example ol great inportance for the 
theory of metals is provided by a consideration 
of the specific heat of a metal that is. the ratio 


of heat energy absorbed to the change in tem 
* Manage ! M and Solid State Vhi if 


Dept Westinghouse Electric Kesearch Laboratori 
Pittsburgh 


SY 


Resistance 


100 200 300 


Temperature, 


hig. 1 — Effect of Te mperature on the 
Llectrical Resistance of a Pure Metal 


perature, To understand the metallic state, the 
contribution to the specific heat by the electrons 
must be known, Only in the liquid helium range 
can the masking effects of the specific heat of 
the atoms be eliminated, and that of the electrons 
be made to stand out. To summarize, the obscu 
ing effects of thermal agitation can be eliminated 
at low temperatures and individual fundamental] 
processes, hidden at high temperatures, can be 
sorted out and studied in relative isolation. 

In the third place, the study of the tempera 
ture dependence of some property over a tem 
perature range involving a large ratio of absolute 
temperatures often provides an insight to the 
processes underlying the property. For example 
the study of the magnetic susceptibility of phos 


y 


g. 2— Effect of Temperature on the 


bi 
Electrical Resistance of an Impure Metal 


Resistance 


100 200 300 


Temperature, 


phors from room temperature down to 1° K. has 
shed considerable light on the nature of activa- 
tors the impurities present in minute amounts 
on whose presence the effectiveness of the phos 
phor depends. 

Thus, low temperature techniques provide a 
unique and powerful tool for scientific studies 

a tool which, like X-rays, has become essential 
for experimentation in diverse areas of phy SICS 
metallurgy, chemistry and engineering 

There is yet another aspect of the lowering of 
thermal energy. Suppose that phenomena exist 
in nature that are so delicate that the thermal 
energy present in materials at ordinary tempera 
tures prevents their appearance. The most striking 
example of such a phenomenon is superconduc 


tivity. A large number of metals and alloys, at 


temperatures below a certain transition te mpera 


residual resistance 


Resistance 


zero resistance 


Temperature 


Fig. 3 — Change in Electrical Resistance of a Super 
conductor at Temperatures Near Absolute Zero 


ture characteristic of each substance completely 
lose their electrical resistance and, while in this 
superconducting state, are perfectly diamagnetic. 
In sharp contrast to superconductivity is the rise 
in electrical resistance at low temperatures, 
another bafflling low-temperature phenomenon 
exhibited by a number of slightly impure metals 
\t low temperatures liquid helium itself under- 
goes changes in properties that in many respects 
are as spectacular .as those shown by super 
conductors. It becomes “superfluid” and flows 
rapidly through the smallest openings. Its thermal 
conductivity also increases enormously, making it 
a better heat conductor than the purest metal. 

At the temperature of liquid helium all other 
substances are solid, and oxygen and nitrogen 
resemble white sand at ordinary temperatures. 
The strength of low-carbon steel increases by a 
factor of five over that at room temperature but 
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of Sony Supe rconductor Metal 


it becomes quite brittle. Certain dielectric mat: 
rials have thermal conductivities at these tem 
peratures as much as 60 times greater than that 
of copper at ordinary temperatures, The metal 
gadolinium, whose magnetic properties at ordi 
not unusual, is ferro 


nary te ratures are 


magnetic at low temperatures with a saturation 


magnetization per unit) mass 16% greater than 
that of iron 
Uses of Superconductors 

Ot the low temperature phenomena en 
tioned, superconductivity is perhaps the most 


interesting, both from a fundamental viewpoint 
and from the standpoint of possible usefulnes 
to the electrical industry. When the te mperature 
of a metal is decreased, its electrical resistance 
is lowered. Why this should happen is easy to 
a rough way. The carriers of clectrical 
the 


comprising the metal and give up to the atomic 


cc 


current electrons — collide with the atom 
lattice some of the energy acquired by the elec 


the field. This 


energy is, of course, the Joule heat loss. According 


trons from electric transferred 
to theory, an electron passing through a perfect 
lattice would Jose no energy. The thermal motion 
of the atoms destroys the perfection of the lattice 
and an ideal metal would be expected to have a 
resistance te mnperature ¢ haracteristic as indicated 
in Fig. | Actually the electrical resistance of a 


metal does not go to zero as absolute zero ji 


approac he d he cause 


there are imperfections 


gible contribution to the resistance 


the electrical 


resistance of a metal assumes a temperature 
independent value, called the residual resistance 


of the 


physical impurities, as shown in Fig 


whic h Is a measure ke | ol che al and 


This was the state of knowledge when, in 1911, 
three years after he had succeeded in Dicqune fying 
helium, the Dutch physicist, Kamerlingh Onnes 
discovered in mercury the first example of the 


complet disapp arance of electrical resistance 


His completels unexpected discovery is. illus 
trated in Fig. 3. He observed that the resistance 
sudde nly immeasurably small the 


was lowered below a characteristic 
115° k 

After more than 40 years of « yperimental and 
great deal 


temperature 
transition te mperature 
oretical studs is known about 
the 


super onductors are 


and more 
the 
eluded an explanation based 
ranks with the 
the 
facing the theoretical physi ist 

What are the 


conductors? It has 


prope rties of supere onductors 


continually found 
phenomenon has 
on first principles, it nature of 


lear force is One ol mayor problem 


nportant properties ot taper 
been found experimentally 


that to every temperature below the transition 


temperature there corresponds a value of the 
magnetic field that destroys superconductivity 
and restores the normal resistance, Figure 4 


sketches the critical field and te rnp rature relation 
for a number of uperconductor 


From the standpoint of certain possible appli 


cations for as resistance-le winding 
in transformers it is unfortunate that mature 
baaas imposed these limitations of magnetic field 


can be maintained ina pure mie tal is 2600 oersted 


maximum field in which uperconductivit 
for columbium.* 

Phe magnetic prope rty 
like the electrical ones. are 


magnetic theory one would predict that once a 


ola supere onductor 


une electro 


material is in the superconducting state, a mag 

*The authors prefers the term “niobium borat 
Metal Progress style standardizes on the more con 
entional “columbium 


Comparison of Fixed Points on Various Temperature Scales 

due to chemical impur- 
ities and to physic al im lemMpreaTURR Scat 
pertections of the metal FAHRENHEIT CENTIGRADI Kes LOGARITHMIC 
structure. At low tem 

Abs i 7ere ') 
peratures where the 

scattering of electrons by 
the thermal motion of 29 


the atoms makes a ne gli 
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netic field could not enter the bulk of the material 
because shielding currents would be induced in 
a thin layer at the surface of the perfect conduc 
tor by any applied external field. As long as the 
critical field, H,, is not exceeded, the magnetic 
induction within the material should remain 
zero. Hf, however, H, is exceeded and the field is 
then reduced below H,, the induction in the 
material when it again becomes superconducting 
should remain “frozen” in. An entirely new 
phenomenon is actually observed; the magnet 
induction of a superconductor is zero is 
independent of its magnetic history. This perfect 
diamagnetism is a totally unexpected property 
and, like the absence of electrical resistance 
remains unexplained to this day 

Of course, an immediate question arises: “Do 
we really mean that a superconductor has zero 
resistance?” Experimentally, such resistance can 
be shown to be no greater than a certain amount 
that is, only an upper limit to the resistance can 
be established, But the upper limit that has been 
established is very low; below transition 
temperature the resistance of a superconductor 
is no more than | * 10° of its value at room 
temperature 

The very low upper limit can be demonstrated 
quite easily. A ring is made of the material and 
cooled below the transition temperature. Physi 
cally, the ring may be very similar to a wedding 
ring. It is exposed to a magnetic field in excess of 
the critical field at that temperature and then the 
field is reduced to zero. As a result, thousands 
of amperes may be caused to flow in the ring and 
judged from its magnetic effects, this huge cur 
rent continues to flow for days with no measurable 
diminution. 

More than 20 elements and a large number of 
intermetallic compounds become superconduc 
tors. Curiously enough, the best conductors 
copper and silver, are not among them. In fact 
a useful trick employed by low temperature 
physicists is to copper plate superconductors 
when one turn of superconducting wire must be 
insulated electrically from another, At tempera 
tures near absolute zero copper of the best 
purity available has a resistance only one-thou- 
sandth of its room-temperature value. Thus, its 
efficacy as an electrically insulating coating is 
based not on its absolute resistance, which is 
quite low, but rather on its resistance relative 
to that of the superconductor it insulates. 

The element with the highest transition tem 
perature (about 11° K.) is technetium, another 
element with a high transition temperature is 
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lead (7.2" K Other metals, such as cadmium 
ruthenium and titanium, have transition tempera 
tures within one degree of absolute zero. Inci 
dentally, during the last decade extensive studies 
have been pursued in a temperature range within 
a few thousandths of a degree of absolute zero 
a range of temperature in which man has sur 
passed nature by a handsome margin. The 
highest transition temperature (close to 15° K 
for superconductivity so far observed is for the 
intermetallic compound Ch,Sn. The search for 
high transition temperatures, which could pro 
vide important clues to the understanding of 
superconductivity as well as bring practical 
application closer to realization, is continuing 

Up to the present time the rich store of low 
temperature phenomena has been virtually un 
tapped with respect to commercial applications 
While it is not impossible that low temperature 
techniques will one day be applied to heavy 
electrical equipment, the first application will 
probably come in specialized fields of instrumen 
tation, such as in computers, Here, there is the 
promise of greatly de« reasing the size of compli 
cated equipment by the use of new types of tiny 
electronic elements 

One example of the use of low-temperature 
phenomena in special areas of instrumentation 
is the superconducting bolometer. It is a device 
used as a detector of radiant energy. A typical 
bolometer has a minimum detectable energy in 
a single flash of 2 * 10° erg and can be used as 
an alpha-particle detector which counts the par 
ticles and also gives an indication of their energy. 

Another example of instrumentation using low 
temperature techniques is to be found in liquid 
helium and liquid hydrogen bubble chambers 
Superheated liquid helium and liquid hydrogen 
have been found to be very sensitive bubble 
chambers, giving tracks when exposed to ionizing 
radiation in a manner analogous to that of the 
more familiar cloud chambers 

The possibility of useful applications of low 
temperature phenomena is among the less subtle 
reasons for the interest of the electrical industry 
in this field. By now the unity and interdepend 
ence of various fields ot phy sic al scrences are well 
appreciated, Research in a pioneer field such as 
low-temperature physics is of value not only to 
the spec ialist in this field but also to those work 
ing in related fields. The interactions of scientists 
both within a given laboratory and through the 
normal channels of exchange of scientific in 
formation, are essential to the rapid and con 


tinuing progress of science 
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in the manner of the science fiction writes 
predic tions could be made here of the marvelous 
innovations that will result from research in a 
field which already has revealed such startling 
This will 
imagination of the reader; the 
indicates that the 


deve lopments coming from research in pioneer 


electrical and magnetic 
be left to the 


history ot 


phenome That 


sclence actual 
fields generally dwart in magnitude the predic 
tions made by the most futuristic prophets 

The era of large-scale use of low te mperatures 
has already arrived 


in industry In specialized 


fields. as in Yas separation and Vicyuae faction, the 


applications have been in eflect for many years 
Low-temperature techniques have played an es 
sential role in thermonuclear developments. Spe 
cial containers whose temperatures can be main 
tained within a few degrees of absolute zero for 
hundreds of days — with practically no attention 
after initial loading with liquid helium refrigerant 
have been deve lope d at the Westinghouse Re 
search Laboratories and are universally used in 
low-temperature work, Just when low-tempera 
ture techniques will be used on a commercial 
scale is largely in the hands of the scientists and 


cleve nt cnvineers 


Recent Accidents With 
Large Forgings 


essen, GERMAN 


The lengthy failure of fou 


large electrical machines in your February issue 


report ot the 


takes me back about 25 vears in my prote ssional 
life. In high-pressure steam power plants we 
had found britth 


specimens of heat treated alloy steels. Ten years 


intergranular failure in creep 


previously we had come to grips with the prob 
lem of fakes 


ation with hydrogen. A’ very 


in large forgings and their associ 


large amount of 
work on the latter problem had been summarized 
in several articles in’ Technische Mitteilungen 
Krupp between 1935 and 1941, 

\s to Hakes, we have attacked the problem 


in several ways. First 


furnace charge to minimize moisture 


caretul preparation of 
Second 
rigid control of refining period Third, adjust 
ment of forging and heat treating evcles accord 
ing to size of piece and composition of steel 


svstem of vacuum 


Finally, the new 
perfected ut the 


pouring 


recently Bochumer Verein 
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sucks 
otherwise might turn out to be flaky 

We believe that the composition of the steel 
iti a large forging 


steel should be one 


off enough hydrogen to save ingots which 


a great deal to do with 
vhich tram 
high 

microstructure 
teels with nickel 


and with more than 0.55% 


its mtevrity. The 
forms readily on slow cooling and at a 
temperature mito oa pearlitic 
Personally, | would avoid 
molybdenum 


indicated heat 


ip to 
because they transform in the 
treating cvele 


inn the 


» mostly in the bainitie if not parth 
ind this is not the best 


ing anneal. Because of these 


martensitic ranve 
for a hvdrovgen-relies 


circumstances we believe that the heat treatment 


of a large forging should be selected according 
to its metallurgical treatment, mas: shape, and 
rate of transformation — that is to say, its analysis 
Few general statements can therefore be mace 

Sometimes the teclmaker i pre ed tor 


finds it difficult to allow the 


proper heat treatment 


delivery that he 
‘ pecially the rery low 
coolings to room temperature. For this reason 


German manubacturers oft large forving have 


adopted polics ol holding rouvh-forged ingots 


in stock. and forging the final to order 
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Once a steel is infested with flakes it cannot 
be reclaimed by any heat treatment known to 
me without forging. Fracture on test or in 
service occurs suddenly without any measurable 
plastic deformation. If this occurs during alter- 
nating load, it can technically be called a “fatigue 
failure’, but the fracture spreads so rapidly one 
can seldom find any “porcelanic” areas, thought 
to be characteristic of fatigue failures. 

Ductility in sound metal at high temperature 
is an entirely different problem. (Your account 
of the American troubles indicates that two of 
the failures were steel of deficient ductility. ) 
Here again I refer back to experiences of the 
past 20 years wherein we have come to the 
helief that good creep resistance and ductility 
in creep-rupture tests should be achieved in 
some other way than by raising the steel’s resist 
ance to creep in short-time tests. 

We know, of course, that a steel’s « reep values 
can be improved by correct heat treatment, but 
an optimum combination of strength and 
ductility requires that the steel be in  micro- 
structural equilibrium at the temperature of 
test — supposedly close to the working tempera 
ture. The intergranular failures mentioned in the 
second sentence of this communication seem to 
be due to changes in carbide composition, and 
the precipitation of fine carbides, in an “un 
balanced” steel composition containing a high 
molybdenum content. Embrittlement of this sort 
is not observed if the proper steel receives a 
final stabilizing heat treatment (tempering) at 
a somewhat higher temperature and is’ thus 
brought into a state of firmer equilibrium at the 
temperature of service. 

Epuarnp HoupremMont 
Consulting Metallurgist 


Steel Specifications 
Houston, ‘Tex 

I would like to commend Mr. Snyder for the 
excellent article “Limitations of Steel Spec ifica 
tions” which appeared in the November issuc 
of Metal Progress. It is an unusual presentation 
of a subject of interest to all users of steel. It 
might be very useful to follow this up with sim 
ilar articles dealing with other specific instances 
of inadequacies of specifications. 

One recent example that has caused us some 
concern is the notation added to steel specifica 
tions in the A.LS.1. Manual published July 
1955 that limits the chemical analysis table to 
standard steels of 200 sq.in, or less in cross 
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section. If you buy larger blooms for forging 
the chemical variation can be so large that it is 
virtually impossible to obtain uniform results in 
processing. The permissible ranges of carbon 


and manganese content of S.A-E. 1330 now at 


200 on Less (CARBON 
Standard range 0.25-0.33 1.60-1.90 
Check analysis tolerance 0.03 © 0.05 
Final range 0.25-0.36 1.65-1.95 

201 400 So.In 
Standard range 0.25-0.35 1.55-1.95 
Check analvsis tolerance O.04 0.06 
Final range 0.21-0.39 1.49-2 0] 


We agree that greater checking tolerances 
should be allowed on larger blooms but what 
does bloom size have to do with the chemical 
composition measured in the ladle? The larger 
blooms are used to make small forgings that 
must be heat treated and it is virtually impos 
sible to obtain uniform properties with an alloy 
whose carbon may vary 0.18% and manganese 
0.52%. Thanks to the good graces of the steel 
producers, we can specify and obtain a narrower 
range by paying a price extra. 

\ committee of representative users of stee! 
should be given the opportunity to study pro 
posed changes in the A.LS.L. limits before they 
are adopted. | would be very happy to cooperat 
with any such group organized to eliminate the 
present inadequacies of specifications. 

W. D. Gitper 
Chief Metallurgist 
Reed Roller Bit Co 


Aurora, Iti 

I very much appreciate Mr. Gilder’s contribu 
tion to the problem of excessive spread of steel 
specifications. Misery loves company, but we 
don't love the misery. 

I agree with his complaint about wider ladle 
ranges for alloy steel exceeding 200° sq.in. in 
cross section. Molten steel taken for a ladle 
analysis certainly doesn’t know whether it is 
going into large or small products. There appears, 
therefore, to be little reason for a wider ladle 
range for steel destined for products of larger 
cross section. 

\fter solidification, there is more justification 
for greater composition tolerances. There is more 
opportunity for segregation in a large ingot mold 
than a small one and less opportunity for diffu 


sion toward a uniform composition when ther 


are fewer cycles of heating and less relativ: 
reduction by rolling. This, however, is taken 
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care ot very neatly by A.LS.L’s wider check 
analysis ranges for larger products, On carbon 
for instance, the check analysis tolerances are 
only + O.O1% for products up to 100-sq.in. cross 
section but ~ 0.04% for cross sections between 
100 and SOO sq.in With this greater check 
analysis range, a wider ladle range for large 
sections is both unnecessary and unreasonable 

More vigorous and more numerous demands 
on the steel producers for greater uniformity of 
composition and other properties are the only 
avenue to improve ment open to most steel con 
sumers. There are a few large fabricators who 
control a considerable portion of steel producing 
facilities required for their own operations and 
| am of the opinion that they experience less 
fabricating trouble because of this control 

With passage of time, steelmaking processes 
do improve; better quality is obtained and closer 
limits are held. Vacuum casting ot steel looks 
very promising as a means for obtaining superior 
quality. When we are in trouble, however 
progress seems exasperatingly slow 

For Mr. Gilder’s immediate problem of heat 
treating forgings of S.A.E. 1330 steel, he might 
find it advantageous to change to 1330 H. The 
composition range will be even wider than is 
now experien ed but less variation will be found 
in heat treatment and final properties 

EK. SNYDER 
Chief Metallurgist, Austin- Western Works 
Baldwin-Lima-Hamilton Corp 


Shell Molding 


MAss 

In A. HL Allen's digest of W. H. Dunn's paper 
“What Does Shell Molding Offer the Produces 
and User of Castings?” in the September issue of 
Metal Provress, there are several statements that 
could cause some difficulty 

On p. 214, the statement is made, “smaller 
risers give better vields and conseque ntly more 
castings per ton of metal melted”, We are of 
the opinion that this attitude is responsible for 
a great amount of trouble encountered in shell 
molding work. While the nature of the material 
in which the metal is solidified has been changed 
the rules for metal shrinkage have not been 
altered by the shell molding process The rela 
tive cooling rates of the castings, as compared 
to the risers, are still in the same order. Conse 
quently the necessary riser feeding for shell 


molded castings is essentially the same as for 


other processes. We do agree, however, that 
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greater vields are possible but through the 
reduction of runners and ingate sizes, not risers 
On p 216, it is stated that the shell 
mold acts as a chill and approaches the eflect 
of a permanent mold”, In this regard, we agree 
that under certain unusual circumstances, the 
above condition may exist. However, in the 
majority of applications shell molds are rela 
tively insulating as compared with both green 
ind and pe rmanent molds 

In the next paragraph, Mr. Allen cites the 
ibility of the process to produce thin walls 
This in itself is a confirmation of the increased 
fluidity of metals poured into shell molds, by a 
relatively insulating rather than a chilling eflect 

JACK Bow 
Chemical Materials Department 
General Electric Co 


San Dirco, 

Regarding the riser size of shell castings a 
compared to green sand casting, the need tor 
risers and the size of risers required is a function 
of subheat above liquidus. Obviously, if metal 
could be poured at its melting te mperature no 
volumetric change would take place and rises 
would be unnecessary. We are often able to wus 
smaller risers in shells because we are able to 
pour coolet 

The discussion of shell molds acting as a 
chill would perhaps be better understood if | 
explained that our shell molds are made trom 
zirconium silica sand which has a much highes 
rate of heat conductivity than silicate sand, Mi 
Allen cites the ability of shell to produce thinnes 
walls. He believes that the increased insulating 
effect is responsible. We do not agree 
ability to produce thinner walls is the result 
of the smoothness and lack of friction offered 
by shell molds as compared to a regular sand 
mold. Of course, if you wish to take advantage 
of the ability to produce thin walls you must 
pour rather hot and, therefore, lose the advant Ti 
of better vield. You cannot have both in’ the 
same casting. To summarize, if we pour at the 
same temperature, we use identical riser size 
but are able to pour much thinner walls. I we 
ive not required to produce thin walls we pour 
much cooler in shell than in sand and are 
therefore, able to reduce riser size. It is om 
belief that both of these are due to the smooth 
ness of the wall of the shell mold 

W. HE. Duns 
Vice-President and General Manager 
Pacific Alloy Engineering ¢ orp 
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Mention____ 


James C. Hodge 


Announcement was recently made 
by Warner & Swasey Co., the well 
known Cleveland makers of lathes 
and other machine tools, that [ass 
( Hopar has been elected vice 
president, with the immediate re 
sponsibility of studying manufactur 
ing methods in the company’s three 
Phila 
he Qhio, and Lansing, Mich 


factories in Cleveland, New 


An from Scotland as a 
boy, Jim Hodge received his techni 
Institute of 


Pechnology and was later awarded 


cal education at Case 


a doctorate from the Engineering 
School of Harvard University. After 
graduation he worked as metallar 
vist for 13 years in the research and 
welding « cle partine nts of 
Babcock & Wileox Barberton 
Ohio plant during which time he 
was largely responsible for the ce 
velopment olf welding techniques 
and ae tion methods which per 
mitted the safe manufacture by 


Wwe Iding ol boilers, Supe uters, 
Pressure VEsse Is and yp nstocks, Pres 
sures, sizes and wall thicknesses had 
become too large for conventional 
riveted or mechanical joints; seam 
less forgings also were either too 
too small 

In 1940 he became vice-president 
and director of Wellman Engineer 
mg manufacturers of ore un 
loaders, steel mill machinery and 
heavy handling equipment, and dur 
ing World War TL managed its plant 
in’ Akron especially equipped to 


build heavy items of ordnance and 
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other war equipment. In 1954 he 
president of Wellman En 


gineering Co 


became 
succeeding A. E. Gib 
son & on his retirement 

In view of his work on pressure 
Hodge is 


American authority on welding and 


vessels revarde d aS ati 
has been an active member of the 
American Welding Society, receiving 
its J. F. Lincoln Gold Medal in 1938 
In 1954 he presented the Sauveur 
Memorial Lecture before the Boston 
( hapter of the A.S.M. on “Sore 
Metallurgical Observations on the 
Welding Process 


William E. Mahin 


Wittiam 


a new consulting service to various 


Manin has initiated 


industrial firms on the organization 
and management of their research 
and che velopment activities. He has 
Ohio 


Mahin S¢ xp riences has bn cn ¢ lose 


opened offices at Cambridge 
ly allied to the new enterprise bun 
thermore the critical shortage of 
scientific and engineering personne! 
in America requires that the current 
talent 


graduated in 


tallurgic al 
efficiently used. He 
metallurgy trom the University of 
Notre Dame in 1928, where his noted 
father was head of the departine nt 
Westing 


house Electric he rose to the position 


supply ol 


Entering the employ of 
of manager of metallurgical engi 
neering for the East Pittsburgh 
works. Shortly after the war he be 
came director of research at Armour 
Chicago 


Research Foundation in 


and later technical director of Vana 
Americas research 
Ohio 


entering his 


dium Corp. of 
center in Cambridge 

Immediately before 
new activity he was vice-president 
ind director of research for Hunter 
Calif 


where he built up a large staff to 


Engineering Co. of Riverside 


develop new fabrication methods for 
light metal alloys 

In post war years he has devoted 
considerable part of his time to 
important surveys for the U.S. Gov 
ernment. The first of these activities 
was for the Metallurgical Advisory 
Board during the Korean War. when 
he surveyed the work on titanium 
then under way by various govern 
mental che partments and industrial 
firms, and made broad recommen 
dations for coordinating and con 
tinuing the work and particularly 
for large-scale production of titanium 
and strong titanium alloys 

Another service was the appraisal 
undertaken with C. S. Barrett for 
the National Academy of Sciences 
of the extensive work done by the 
Ship Steel brittle 


we Ids ree ommendations were 


Committee on 


for further course of action 

Bill Mahin is an active member 
of the @. Chairman of the Chicago 
Chapter in 195] 


National Publications Committee in 


chairman of the 


1953 and chairman of the Advisory 
Committee for Metallurgical Educa 
tion in 1955, he is now heading up 
a study group reporting to the Board 
of Trustees on the problems ot or 
ganizing programs of wide appeal 
for annual and regional meetings 
and for efficient public ation of the 
ever-increasing volume of scientific 
and technical papers 

Among his other professional 
tivities are membership on the Re 
Fund Committee of — the 
American Society of Tool Engineers 
Scientific 
Advisory Council of the Rock Island 
Arsenal 


hi 


and membership on the 


H. F. Coyle 6 has been trans 
ferred by Leeds & Northrup Co., to 
Philadelphia from the Chicago office 
to become manager of the transpor 
tation and machinery section, market 
development division. Mr. Coyle was 
located in Chicago for approximate 
ly 25 vears. 


Personals Continued on p. 100 
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Revolutionary NEW Product— 


Tube-In-Strip comes to you in long coils or in sheets, as you wish. You fabricate 
it by stamping, bending or otherwise forming it, and then by simple inflation 
you expand the longitudinal integral internal channels into tubes, round, half- 
round, rectangular, hexagonal, fluted, as your design calls for. There is your 
finished product! 

Remember, Tube-In-Strip is solid, not a sandwich, not two pieces welded, 
brazed or bonded together. It is a single piece of flat metal containing inflatable 
channels that are located and sized to your specifications. 

These metals are now available: Copper, Brass, other Copper Alloys, Alumi- 
num. In development: Stainless and Low Carbon Steel. 

The web between the tubes conducts heat faster. Structural strength is high, 
so you can use lighter gauges, saving in weight and price. 

Since the initial announcement of this radically new Revere Product intense 
interest has been displayed by American industry. The Revere Sales Offices, the 
Technical Advisory Service and the Research and Development Department will 
be glad to provide additional information, and collaborate with you in taking 
advantage of this extraordinary new material. 


HERE'S WHAT TUBE-IN-STRIP MEANS TO YOU: 
MORE economical to buy | MORE economical to work 


“MORE strength MORE 


COPPER AND BRASS INCORPORATED 


Pounded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y¥ 


Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton and Joliet, Ul; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N.Y. 
Sales Offices in Principal Cities, Distributors Everywhere, 
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SOME OBVIOUS Uses 


REFRIGERATION 
Condensers 
tvapor Otors 
Cooling Coils 
Cold Wotls 


am CONDITIONING 
Condensers 
Evaporators 


MEAT EXCHANGERS 
Process indust 
Chemical 
Petroleum Industry 
WSTRUMENT Lines 
ATER HEATERS 
A 
NO COOLERS 
Commercial 


RADIANT PANEL 
HEA 
BASEBOARD RADIATORS” 
UTOMOTiVE 
Cor ond Truck 
diat 
Heating ond Cooling Pex 
Transmission Ou on" 
AIRCRAFT 
SOLAR HEA 
MLECTRICAL WDUSTRY 
Ou Coolers 
Gos ond Fivid Hoot Exchangers 
AUTOMATION 


a 
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Benefit from ELECTROMET’S 


v 


Research Development 


Production 


Portiond, Ore. 


Detroit, Mich. 
Chicago, lll. & 
Marietta, Ohio @ 


Son Francisco, Calif 
A Oaklond, Collif. 


Sheffield, Alo BA 
@ Birmingham, 


Houston, Tex. 


ea 


For 50 years ELECTROMET has produced ferro-alloys and 
metals essential in the production of steel, iron, and non-ferrous > Seles end Santon 
metals. Research and development by ELeCcTROMET during Ome 

these 50 years have provided the trade with new and better @ Plonts 

alloys and metals to meet specific needs. Increased emphasis on 
research and development promises continued benefits in the 
future. 


A Warehouses 


The ELECTROMET story is one of steady growth and progress 
for the benefit of the metal industries. When you buy from 
ELECTROMET, you get the best in alloys and service plus the 
advantages of long manufacturing experience and extensive 
research, 


Here are some of the advantages you get from ELECTROMET’s 
iutegrated programs. 


Competent Metallurgists and Sales Engineers 


Nine sales and service offices are strategically located in the 
major steel producing centers as shown on the map above. If 
you have a problem on metals or alloys, let one of. our experi- 


enced metallurgists or sales engineers help you. He will be 
glad to assist you with any problems on the production of 
quality steels, irons, and non-ferrous metals. Simply telephone 
or write the ELECTROMET office nearest you. 


B Ca Ch Cr Mn Si Ti V W 2Z 


Sault Ste, Marie, Mich. 
Niagara Falls, N. Y. 
P¥ork, 
Ashtabula, 
Cleveland, Ohi 
@ Pittsburgh, ‘ 
@ Alloy, W. ‘a 
\ 
‘Electromet| 
/ © 
906 
Los Angeles, Collif. 
= 
: 
q 
hy 
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Years Experience 


Continuing Research and Development 


Since 1906 ELECTROMET has carried on a three-way program 
of research, development, and technical service. More than 
300 skilled research scientists, engineers, and technicians work 
in ELECTROMET’s Metals Research Laboratories and Develop- 
ment Laboratories at Niagara Falls (shown here). This pro- 
gram provides you with new ferro-alloys and metals, better 
ways of using them, and new and improved alloy steels and 
irons. Innovations are fully developed in our laboratories 
before they are offered commercially. 


Wide Range of Alloys to Meet Your Needs 


Over 50 different products are manufactured to meet the 
| regular requirements of the metal industry as well as the 
special needs of customers. This wide range of high-quality 
ferro-alloys and metals is the result of 50 years of research, 
development, and service by ELECTROMET. ELECTROMBT offers 
the widest selection of ferro-alloys and metals to meet your 
specific requirements. 


Seven Modern Plants—4 With Own Power Facilities 


Our plants have been greatly expanded and modernized to 


meet the current demands for ferro-alloys and metals. The 
recently completed plant at Marietta, Ohio, is the world’s 
largest ferro-alloy plant. Company-owned power facilities at 
four of the plants assure a constant supply of power for efficient 
production. Prompt shipment of ELECTROMET ferro-alloys is 
assured from all seven plants, and.from six warehouses con 


veniently located to serve you. 


World Wide Ore Sources 


The availability of ores, and other raw materials is assured 
by ELECTROMET’s diverse facilities, including mines and ore 
milling plants owned by UNION CarBIpE. Helping to assure 
adequate ore supplies are the ore buying facilities of Union 
Carbide Ore Company, a Division of Union Carbide and 
Carbon Corporation. Ores come from the far corners of the 
earth to ELECTROMET’s plants. On this simplified map of the 
world, symbols for the chemical elements indicate a few of the 


s major sources of alloy ores. 


ELECTRO METALLURGICAL COMPANY ‘Oo 
; A Division of Union Carbide and Carbon Corporation a) ’ Q 
30 East 42nd Street UCC New York 17, N. Y. 9 
OFFICES: Birmingham Chicago « Cleveland Detroit « Houston « Los Angeles » / 
New York « Pittsburgh San Francisco Ye 


in Canada: Electro Metallurgical Company, Division of Union Carbide Canada 
Limited, Welland, Ontario / 


The term “Electromet™ is a registered trade-mark 
of Union Carbide and Carbon Corporation 
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Personals .. . 


Felix E. Wormser @ 
secretary of the U.S 
of the 
1956 Egleston 
Medal, Columbia University’s high 


ussistant 
Department 
named 


Interior, has been 


recipient of the 


est award for “distinguished engi 
neering achievement”, sponsored by 
the Columbia Engineering School 
Alumni Association. Mr. Wormser 
vice-president of the St. 
Joseph Lead Co., and president of 


was a 


the Lead Industries Association prior 
to his appointment to the Depart 
ment of the Interior in 1953. 


Anthony Fortuna @ has joined 
Radioplane Co, as assistant quality 
control manager and is in charge of 
Holloman Air 


quality control at 


Force Base, N. M. 


Thomas J. Moore, Jr. @ has been 
appointed director of purchases for 
the LaSalle Steel Co 
addition to which he will also direct 


Chic ago, in 


material and production planning. 
Mr. Moore went to LaSalle from 
Washington, D. C., where he has 
completed an assignment as director 
of the lron and Steel Division, Busi 
ness and Defense Services Adminis 
tration, U.S. Department of Com- 
Since 1946 he has been 
Sharon Steel 
Corp. and its subsidiaries in various 


merce, 


connected with the 


capacities, For the past four years 
he served as general manager of the 
Brainard Steel Div., Warren, Ohio. 


James K. Stanley @ has been ap 
pointed supervisor of the silicon 
steels and materials re 
search section of Crucible Steel Co. 


of America at the research and de 


magnetic 


velopment laboratory in Pittsburgh. 
Dr. Stanley was previously super- 
visor of metallurgy in the materials 
division of Standard Oil Co. of Indi 
ana. Dr. Stanley is author of the 
book, “Metallurgy and Magnetism” 
A.S.M., as well as 
numerous other papers. He received 
his B.S¢ 
Case Institute 


published by 


degree in metallurgy from 
of Technology, and 
a doctorate in metallurgy from the 
University of Pittsburgh. 


Max Hansen @ was elected pres 
ident of the Deutsche Gesellschaft 
fiir Metallkunde for the three-year 
period 1956-1958. Dr. Hanson was 
formerly manager of the metals re 
search department of Armour Re 
search Foundation, Chicago, and 
since his return to Germany a vear 
ago is vice-president of Metallgesell 
schaft A.G., Frankfurt-am-Main 


Three New Metal Progress Representatives 


Wm. J. Hilty 


Three new advertising sales repre 
sentatives have been recently added 
to the Metal Progress statt. 

WituiaM J. Hivry @ is the Cleve 
land-Pittsburgh district manager for 
Metal Progress. A graduate of Fenn 
College and a bombardier-navigator 
in World War Il, Mr 
associate account executive 
Fuller & Smith & Ross, Ine 
land, for 


Hilty was 

with 
Cleve- 
three years immediately 
prior to joining the Metal Progress 
sales staff, Previously, he was adver 
tising manager of the Flxible Co., 
Loudonville, Ohio. He works out of 
national headquarters in Cleveland. 
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Donald J. Walter 


DonaLp J. Warren @ is the new 
Detroit district covering 
western Michigan, western Ohio, 
York State. With F. B 
Hubert Advertising Counselors, De- 


manager 
and New 


troit, as copy and program director 
for the past three years, his job 
included market analy sis, pure hase 
of media, copy writing, as well as 
client contact for 20 industrial ac- 
counts. Before that, Mr. Walter had 
served as ad manager of Goddard & 
Goddard Co., Detroit, and as a sales 
correspondent at United States Rub- 
ber Co., also Detroit. His office is at 
20050 Livernois Ave. 


C. Robert Bilbrey 


C. Rosertr Bitsrey @, a graduate 
of Purdue University with a B.S 
degree in industrial education, has 
been appointed district manager in 
Chicago. Mr. Bilbrey 
the Dormeyer Corp., Chicago, where 


comes from 


he was assistant advertising man- 
ager of the power! tool division. He 
previously had been with Schwim 
mer and Scott, Inc., Chicago adver 
tising agency. With offices at 53 W 
Jackson Blvd., Chicago, Mr. Bil 
brey will cover the midwestern ter 
ritory, including Illinois, Wisconsin 
Minnesota, western Michigan, Indi 
ana, lowa, Missouri and Kentucky 
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Choose the new 


DISSTON 
Lancer Tooth 


Band Saw 


LANCER TOOTH 


Use this newly designed Disston hard edge 
blade with positive rake angle tooth. It per- 
mits high-speed production cutting of non- 
ferrous metal, wood and plastic—cuts brass 
and aluminum solids and Plexiglas with 
equal ease. 


FOR HIGH-SPEED 
CUTTING OF 


NON-FERROUS METALS 


REGULAR TOOTH 


Use this fine Disston hard edge flexible bock 
band saw for all ferrous metals and the 
thinner sections of non-ferrous metal, wood 
ond plastic. Its finer tooth spacing is particu- 
larly adapted to sawing angle iron, steel 
tubing, nickel plate and brass sheets. 


Contact your Disston distributor for these and other high quality Disston 
cutting tools. Get his expert advice on selecting the right tool for your 
application. 


Henry DISSTON DIVISION 


H. K. Porter Company, Inc. 
3102 Tacony, Philadelphia 35, Po. 


é 
we 
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WOVEN WIRE CONVEYOR BELTS 
take the “hot spots” out of 


ANNEALING & BRAZING 


FREE CIRCULATION of heat and gases through 
the all-metal belt and around the work permits 
continuous, uniform heating and cooling as work 
moves through your plant. 


By combining controlled movement with free circulation of 
process atmospheres, Cambridge Woven Wire Conveyor Belts 
eliminate batch annealing and brazing. There is no formation of 
“hot spots’’ which produce local stresses. Continuous, belt-to-belt 
flow through subsequent quenching and washing operations as 
well as heating, cuts costs and provides fast, uniform production. 


Not only does the open mesh construction provide free circulation 
of gases... it also permits rapid drainage of process solutions. 
Ihe all-metal belt is corrosion resistant and impervious to 
damage at temperatures up to 2100°F. Cambridge belts have no 
seams, lacers or fasteners to wear more rapidly than the body of 
the belt . . . no localized weakening. 


Cambridge Woven Wire Belts for heat treating are made in any 
size, mesh or weave, and from any metal or alloy. Special retain- 
ing edges or cross-mounted flights are available to hold your 
product during inclined movement. 


Call in your CAMBRIDGE FIELD ENGINEER to discuss how you can eliminate 
batch handling from your heat treating. Look under "BELTING, MECHANICAL” 
in your classified phone book. OR, write for your copy of Special Report, 
"6 Ways to Increase Heat Treating Production” and 130-PAGE REFERENCE 
MANUAL giving mesh specifications, design information and metallurgical data. 


The Cambridge Wire Cloth Co. & 


| 
SPECIAL Department 6, 


METAL Cambridge 3, 
FABRICATIONS Maryland 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


Personals . . . 


Walter J. Piper @ is now em 
ployed in the jet division of Thomp- 
son Products, Inc., Cleveland. 


Dorothy J. Rahn @, formerly 
metallographer, Firth Sterling, Inc., 
Pittsburgh, is now metallurgical en- 
gineer, Westinghouse Electric Corp., 
Pittsburgh, heading a new metal- 
lurgical laboratory for commercial 
atomic power activities. 


Charles E. Hanson @ was recently 
appointed sales manager, Plastic 
Metals Division, National U.S. Radi- 
ator Corp., New York. 


James G. Duff, Jr. @ recently re 
signed from Thompson Products, 
Inc., Cleveland, to become lamp 
wire engineer with the Cleveland 
wire plant of General Electric Co. 


Forest C. Monkman, Jr. @ was re 
cently appointed director of research 
for the Walworth Co., Boston. 


Bruce F. Richardson @ has re 
signed as director of research, Steel 
Castings Institute of Canada, to 
head the newly formed Alloys Divi 
sion of Quebec Metallurgical Indus 
tries, Ltd., Ottawa, where he will 
specialize in the production and sale 
of parts manufactured from cobalt 
alloys of his own development 


Lawrence J. Kashar @ is now 
employed by the United States 
Metals Refining Co., Carteret, N. J., 
as an assistant in the metal powders 
research section. Mr. Kashar is also 
taking postgraduate work at Stevens 
Institute of Technology, studying 
toward a Master of Science degree 
in metallurgy. 


Charles Braglio @ has been trans 
ferred by the Aluminum Co. of 
America from the New Kensington, 
Pa., branch, where he was assistant 
manager, sales development division, 
to the Pittsburgh offices, as manage 


of jobbing sales. 


James G. Darrah @, who received 
his Ph.D. degree from Lehigh Uni 
versity last June, is now employed 
in the engineering division at Chrys 
ler Corp., Detroit. 


Frank A. Zorko @ is now plant 
metallurgist for the Cleveland welds 
plant, lamp division, General Elec 
tric Co. 
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Welding Positioner 


Doubled 


— free report shows how 


A P&H positioner can cut your welding costs up to position, they can deposit metal up to twice as fast. 
60%, because it reduces waste-motion and fatigue. It 
is the only positioner available with a safe tilting 
range of 135 degrees. A pushbutton quickly and easily 
rotates, tilts, or moves the piece vertically to provide 


Read about the money-saving, production-boosting 
features in the complete impartial report offered here. 
Just mail the coupon. 


economical downhand welding 


Because welders are always working in a downhand H A R N I S Cc H F E G E R 


MILWAUKEE 46, WISCONSIN 


I'M SMOOTHARC SCOTTY.. 
with a certified, impartial report that shows 
how PéH positioners doubled production. 
It's free...and it may help you save 
money on your 
welding operations. 
Just send for it. 


5106 


HARNISCHFEGER CORPORATION 
4549 W. Notional Ave., Milwaukee 46, Wis. 
Attention: W. Stephens. Sales Manager 


I am interested in Heport No W 5408 


Please send my copy 
Name 
Company 
Company Address 


City Jone State 


PAH welding equi s manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 ning Street st font ntario, Canada 
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Meet 
Metal Hydrides 


Pioneer Producers of 


Serving American Industry since 1937, Metal Hy- 
drides continues to pioneer in the production of 
new and unusual metal alloys in powder form. 
Through research and production experimentation, 
Metal Hydrides has developed a method for the manu- 
facture of metal and alloy powders with unique phys- 
ical properties ... for a broad range of applications. 


If you are concerned with a metal powder problem, 
consider this your invitation to meet Metal Hydrides. 
Your letter, wire or phone call will bring all the 
information required to really get acquainted. 


Metal Hydrides 


INCORPORATED 


32 CONGRESS ST., BEVERLY, MASSACHUSETTS 


CHROMIUM * COBALT * COLUMBIUM © NICKEL * MAGNESIUM 


TANTALUM © TITANIUM © ZICONIUM 


Powdered Metals and Alloys .. , 
Metal Hydrides and Cermets. 


Personals . . . 


H. O. Hanzlik @ has transferred 
from the Kansas City, Mo., aviation 
gas turbine division, metallurgical 


section, of Westinghouse Electric 
Corp., to the materials and standards 
engineering section of the electronics 
division in Baltimore, Md. 


Harold Helgerson @, formerly 
chief metallurgist for Rockwell 
Valves, Ince., Sulphur Springs, Tex., 
is now employed as plant metal 
lurgist for Security Engineering Co., 
Whittier, Calif. 


William R. Beavan, fr. @, who 
graduated from Virginia Polytechnic 
Institute last June with a B. Sc. de 
gree in metallurgical engineering, is 
now engaged as a supervisor trainee 
for Republic Steel Corp., Cleveland. 


Jack Wagner @ is now with Alli- 
son Div., General Motors Corp., In- 
dianapolis, Ind. 


Richard A. Swalin @, formerly 
research associate, General Electric 
Research Laboratory, Schenectady, 
N. Y., is now an assistant professor 
in the department of metallurgy at 
the University of Minnesota. 


George A. Lee @, formerly re- 
search engineer for North American 
Aviation Co., Los Angeles, is now 
titanium project engineer, material 
and process control department, 


Northrop Aviation, Inc., Hawthorne, 
Calif. 


Elmer F. Chapin @ is now serv- 
ing as raw materials representative 
in Canada for the U.S. Atomic 
Energy Commission, with headquar- 


ters at Eldorado Mining and Refin 
ing, Ltd., Port Hope, Ont. 


Clifford L. Dotson @, formerly 
metallurgist at Southern Research 
Institute, Birmingham, Ala., recently 


joined the Youngstown Sheet and 


Tube Co., Youngstown, Ohio, as 


product development engineer. 


John B. Schroeder @ recently re- 
signed from the atomic energy divi- 
sion of E. I. du Pont de Nemours & 
Co., Ine., to accept a position with 


the structural chemistry division of 
Battelle Memorial Institute, Colum- 
bus, Ohio. 


T. L. Lee @ is now manager of 
Rockdrawn Tube sales at Tube Re 


ducing Corp., Wallington, N.J. 
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Machiett 


Industrial 


Peerless Aluminum Foundry uses > f; Electron 


| Tubes 
LW to 


achieve 
/ 


Quality Control In Depth — 
Close tolerance, high quality castings -at good production rates 


Electronic Foundry Core Baking X-Ray inspection 


a = ~ 
ML-5604 ™ INDUSTRIAL THERMAX 


The largest independent aluminum foundry in the East, Peer- 
less Aluminum Foundry, Bridgeport, Conn., produces intric- 
ate, close tolerance castings for critical military applications. 
To meet quality and tolerance specifications Peerless relies 
on industrial electronics and Machlett electron tubes for... 


Electronic core baking .. . reduces time from 
green core to pouring from six-eight hours to one. Evenly 
baked, cool cores leave the core baker and their moisture- 
free characteristics assure gas-free castings. 


X-Ray Inspection ... for fluoroscopic examination of 
routine production, and for quick examination of first pours 
.. + by radiography, where permanent records are required. 


ML-S604 ..» The most used industrial oscillator tube for medium-high power 
VMachlett Original Design dielectric heating installations. Rugged construction assures long, main- 
tenance-free operation at high output powers. 


INDUSTRIAL THERMAX ..... Heavy duty, compact, yet light weight x-ray tube unit adaptable to 
Machlett Original Design many uses. Provides stable operation for tens of thousands of radio- 
graphic exposures or thousands of fluoroscopic inspections. 


FIRST IN INDUSTRIAL ELECTRON TUBES 


MACHLETT LABORATORIES, INC., Springdaie, Connecticut 
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AMBRIDGE, PA. 


NEWARK, N.J 


PUTNAM, 


CONN 


modern COLD 
FINISHING 
MILLS 


to serve you... 
promptly and efficiently 


CHICAGO, ILL 


CONSTANT QUALITY 


AND 


WYCKOFF STEEL 
PRODUCTS 
Carben, Alloy 
and Leaded Steels « 
ee Turned and Polished 
Shofting Turned 


and Ground Shafting 
« Wide Flats up to 
12” x2” and 14” x 
14" « All types 
of furnace treated 
Steels 
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METALLURGICAL CONTROL 
assure 


“DW! UNIFORM PRODUCTION 
@ INCREASED MACHINE SPEEDS 
© LONGER TOOL LIFE 


D Sty 


YCKOFF STEEL COMPANY 


GENERAL OFFICES: 
Gateway Center, Pittsburgh 30, Pa. 
Branch Offices in Principal Cities 
Works: Ambridge, Pa.—Chicago, lil., Newark, N.J.—Putnam, Conn. 


Personals . . 


William A. Dennis i) has been 


appointed assistant metallurgical 
engineer in the steel operating divi 
sion of United States Steel Corp 
Pittsburgh. Mr. Dennis was formerly 
resident service metallurgist in New 


England for the same corporation 


D. M. Lormier @ is now develop 
ment support engineer with the pilot 
less aircraft division, Boeing Ain 
plane Co., Seattle, Wash. 


F. P. Whalen @ has been trans 


ferred from division metallurgist 
Cleveland, to works metallurgist in 
the Worcester, Mass., plant of 
American Steel & Wire Div. of U.S 


Steel Corp. 


George H. Keith @ has returned 
to graduate school at Stevens In- 
stitute of Technology upon release 
from active duty with the U.S. Army 
and is working towards his master’s 
Keith is 


also working as a graduate assistant 


degree in metallurgy. Mr. 


in the school. 


Jerome A. Rounds @ is now resi 
dent sales representative for the San 
Antonio and Austin, Tex., territory 
for Earle M. Jorgensen Co., Hous 


ton, Tex. 


Normand Hyman @, having com 
pleted his tour of duty 
tenant in the U.S. Air Force, work- 
ing as a project engineer at Wright 


as a lieu 


Air Development Center, is now 
a metallurgist for Crucible Steel Co. 
of N. ¥ 


America, Syracuse 


Bernard P. Planner @ is now sen 
ior development engineer, Marquardt 
Aircraft Co., Van Nuys, Calif. 


David T. Blair @, formerly labo 


ratory project’ engineer, Vickers 
Inc., Detroit, is now engineering 
manager for Blackhawk Mfg. Co 


Milwaukee, Wis. 


Richard C. Barry @, wntil recently 
Naval 


materials engineer at the 


Radiological Defense Laboratory 
San Francisco, has joined Westing 
house Electric Corp. at the Bettis 


plant in Pittsburgh. 


Joseph C. Danko @ received his 
Ph.D. degree in metallurgical engi 
neering from Lehigh University in 
October, where he remains for the 
1955-56 term as part-time instructor 


and research associate. 


METAL PROGRESS 


Ne 
y 
| 
4 
Wf} 
/ 
& / 
% 
4 / 
KG 


Will Vacuum Melted Metals do for YOUR 
Product what they do for Ball Bearings? 


A Vacuum Furnace will help you get the Answer 


Vacuum melted steels are consistently free of inclusions and 

exceptionally clean. As a result they provide for ball bearings: 
1. Bearing life consistently 10OO% to 200% better than 
handbook ratings for normal temperature operations. 
2. Bearing life consistently up to 600% longer for high 
temperature, high speed applications. 


3. Up to 90% reduction in bearing race rejects. 


Would metals with such characteristics make your product 
better? A vacuum furnace will enable you to develop ma- 
terials especially suited to your needs. We have made and 


operated more high vacuum furnaces than any other manu- 

. 25 NRC Model 2555 Vacuum Furnaces are now being used by alr 
facturer m the world. Can we help you, toos end coupon craft companies, engine manufacturers, investment casters, 
below today. specialty steel producers to speed up development of new ma 


terials that will meet ever more severe operating requirements 


NATIONAL RESEARCH CORPORATION 


Dept. 13, Charlemont Street, Newton Highlands 6! 


Other NRC 
high vacuum products ‘ Please send me Mode! 7555 Data Sheet neC 
include: analyzers, = N R 
dehydrators, freeze driers, 
impregnoators, gauges, EQUIPMENT 
metallizers, pumps, volves. : DIVISION 


Hove your representative coll 


Nome 


NRC EQUIPMENT DIVISION 


Compony 


Address 


~ 
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‘FABRICATED ALLOYS 


HOURLY COST 
EVIDENCE 
PILES UP eee 


it pays WELL to switch to NEU-POTS 


ROLOCK’'S WELDED-FABRICATED NEUTRAL SALT POTS 


Occasional good ‘‘case histories’ are fine . . . but here we have 
practically ALL the people who now use NEU-POTS reporting 
many times previous service life. For example: 

A screw manufacturer. Operating temperature, 1550° to 1600 , 
16 hours poe day. Idling temperature, 1350 to 1400’, 8 hours per 
day. NEU-POT service, 5616 hours . . . cost, less than 6¢ per hour. 


A heat treating and brazing shop. Operating temperature, 1500 
to 1550°., NEU-POT service, 3300 hours with “no end in sight.” 
Cost to date, 13¢ per hour. 


A stamping manufacturer. Previous average life of pots, 165 
hours at a cost of over 54¢ per hour, NEU-POT life on same job, 
already over 1000 hours at average hourly cost of 341/,¢. 


There are, of course, some very good reasons for such success 
with NEU-POTS. Rolock methods and skills in welded fabrication 
of high heat-resistant alloys develop the full advantages of this 
type of construction, while solving previous tough problems such 
as joint leakage. Special X-ray inspection procedures on each indi- 
vidual pot before shipment furnish a positive extra safeguard. 


Because some neutral salt pot users are hard to convince . . . 
till they make their own tests . . . we give special attention to 
first orders. Why not send yours in today? 


SALES AND SERVICE REPRESENTATIVES FROM COAST TO COAST 
ROLOCK INC., 1222 KINGS HIGHWAY, FAIRFIELD, CONN. 


JOB-ENGINEERED for better work 


Se Easier Operation, Lower Cost 


Personals . 


Hans Conrad @ recently joined 
the metallurgy department of the 
Westinghouse Electric Corp., re- 
search laboratories as a_ research 
metallurgist to do basic research on 
the deformation of metals. Mr. Con- 
rad was previously associated with 
the Chase Brass & Copper Co., re 
search laboratories in Waterbury, 
Conn. 


William S. Montgomery @ has 
been transferred by Hevi Duty Elec 
tric Co. from the New Jersey office, 
where he was a sales engineer, to 
the Los Angeles office as district 
manager of West Coast sales. 


Bruce C. Clark @ recently left the 
Midvale, Pa., smelter of U.S. Smelt 
ing, Refining & Mining Co., to as 
sume the position of assistant metal 
lurgist at the Dumas, Tex., smelter 
of American Zine Co. of Il. 


R. D. Randall @, formerly chief 
engineer with Annin Co., Los An 
geles, is now manager of research 
engineering with the South Wind 
Div. of Stewart-Warner Corp. in 
Indianapolis, Ind. 


Gil Jarman @ has been promoted 

from general sales manager to vice 
£ £ 

president in charge of sales for 


Marshall Steel Co., McCook, Ill. 


Harry P. Dobrow @ is now a 
fellow engineer with the atomic 
power division of Westinghouse 
Electric Corp., Bettis Field, Pitts 
burgh, in the advance planning and 
development department. Mr. Dob 
row was formerly assistant to the 
vice-president of Alloy Engineering 
& Casting Co., Champaign, Il. 


Evangelos Melpides @ has been 
appointed assistant professor at 
National Technical University of 
Athens, Greece, in the department of 
metallurgy. He is working also as 
assistant director at the Eleusis Steel 
Co., Athens. Mr. Melpides received 
his B.S. degree in chemical engi 
neering in 1944 in Greece, and con 
tinued graduate courses in metal 
lurgy at the University of Maryland 
and Colorado School of Mines. 


Paul E. Fortin @, after post 
graduate work at Laval University, 
has joined the Aluminum Co. of | 
Canada, Ltd., with a permanent as 
signment for work at Arvida, P. Q. 


METAL PROGRESS 


~ 
{ . 
Pix A 
— 
4 : 
F 
, 
— 
¥ 


SPECIAL PROPERTIES OF TIN INCREASING VALUE OF 
STRAITS TIN FROM MALAYA TO AMERICAN INDUSTRY 


New Applications Cutting Costs in Wide Range of Industrial Fields 


New uses for tin today are being dis 
covered as rapidly as new products and 
new processes are developed. For no other 
metal combines all the special properties 
that make tin so valuable to industry. 

Tin is corrosion resistant, nontoxic, 
inert and tasteless the best metal for 
packaging foods. And many more food 
products are now being packed in tin cans. 

Tin wets metals readily, flows easily, 
adheres firmly, and has a relatively low 
melting point. Tin is the key constituent 
of solder, and today improved equipment 
and processes are making solder still 
easier and more economical to use. 

Tin hardens and strengthens copper 
twice as effectively as zinc, and provides 
better resistance to corrosion. 


MARCH 1956 


Because tin has excellent antifriction, 
conform bility and embedding charac 
teristics, it is invaluable as a_ bearing 
metal. Now, new tin bearing alloys (such 
as 20% tin-aluminum) are producing ex 
cellent results in actual performance tests 


And what is most important, Straits 
Tin is economical to use in any applica 
tion, because it takes so little tin to do 
so much work! 


Tin has, in fact, always been a re- 
markable metal. And after fifty centuries 
there is still no apparent limit to its use 
fulness. Whether you are planning a new 
product or process, or seeking to improve 
a present one—plentiful, dependable, eco 
nomical Straits Tin from Malaya may 
profitably answer your problem. 


STRAITS TIN 
NEWS & 


More than 40% of the free 
world’s tin metal is produced in 
Malaya. Called Straits Tin, this 
metal is at least 99.87% pure 
and known everywhere for its 


absolute reliability of grade. 
* 


Tin’s versatility has always been 
a key factor in American indus 
trial progress. In the wonder 
world of modern electronics, 
high-tin solders are now being 
used in thousands of critical 
places where corrosion-resist 
ant, impermeable, electrically 
conductive joints are essential 


* 


The most significant result of 
the 1955 elections in Malaya is 
greater political and economic 
stability. The tin industry ts 
represented in the Federation's 
new Government, and one of 
the Government's major aims is 
to facilitate tin prospecting 


Straits Tin is not only one of the 
world’s most important metals 
It is now one of our most use 
ful chemicals, especially in the 
ceramic and plastics industries 


* 


Today there is plenty of Straits 
lin. The extent of known re 
serves, geologists say, is ade 
quate for the foreseeable future 
whatever the requirements of 
American industry may be. And 
with America’s awareness of the 
strategic importance of Malaya 
key to Southeast Asia, the sup 
ply of tin will continue to be 
fully as dependable as the sup 
plies of other materials pro 


duced in the free world 


A 20-page booklet gives an informative report on Straits Tin and its The Malayan Tin Bureau 
mony new uses today. “Tin News,” issued monthly, covers important Dept. 25€ | 
current developments in the production, marketing and use of tin. We'll Mest send me | 
be glad to send you both in exchange for your name and address Swale Vin bookiet we tome | 
Information on 

The Malayan Tin Bureau 

Nome ! 

Dept. 25C, 1028 Connecticut Ave., Washington 6, D.C Address | 
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Cannon-Muskegon can 


supply scores of special 
and standard alloys for | 


remelt or reprocessing, 


This alloy list keeps 
getting 


d longet 


*NI RESIST 
SAE 1020 
SAE 4130 

SAE 52100 
SAE 6150 
SAE 8630 


AMS 5382B 
certified.to your exact cei 
specifications AMS 5388 
PWA 651 
A long alloy list is an excellent indica- oe 
tion of long alloy experience! As source , 
for many of the nation’s major investment 4750 
casting suppliers and others, Cannon-Mus- AISI 
kegon furnishes a great variety of alloys for 300 SERIES 
remelt or reprocessing. Alloys include super AISI 
stainless and tool steels, as well as nickel 400 SERIES 
and cobalt-base alloys. Other alloys are pre- *MONEL 
pared specially for medical, aeronautical, *INCONEL 
electronic, industrial and experimental uses. ACI-H7 
These alloys are in addition to a wide 18-4-] 
range of carbon and 300 and 400 series 11B2 
stainless steels regularly carried in stock D2 
for immediate delivery. Remember. . . no INVAR 
matter what type alloy you specify each is co 
backed with a notarized metal analysis in- pad 
suring exactly predictable physical, chem- CU.NI 
ical and electrical properties. ALLOYS 
NI-CR 
ALLOYS 
NI-FE 
ALLOYS 
NI-CR-FE 
ALLOYS 
CR-FE 
ALLOYS 4 


MASTERMET ALLOYS are ovailable 
in either ingot, shot, hexagon bar, billet or 
12” -long, 6” diameter cast round bar form, 
Alloys are shipped in drums with specifica- 
tions clearly imprinted for fast selection and 
storage. 


Cannon-Muskegon 
CORPORATION 
2879 Lincoln Street * Muskegon, Michigan 
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WRITE for your copy of New 
MasterMet Bulletin and tech- 
nical data on the complete 
MasterMet alloy service. 


SPECIALISTS 


Personals .. . 


Richard William Meek @ has 
accepted a position as metallurgist 
with the security engineering divi- 
sion of Dresser Operations, Inc., 
Dallas, Tex. 


Phillip K. Schneider @ is now 
employed as a metallurgical trainee 
in the Sanderson-Halcomb Works of 
Crucible Steel Co. of America. 
Svracuse, N. Y. 


Julius S. Furman formerly 
specifications examiner for United 
States Steel Corp., Pittsburg, Calif., 
is now a metallurgist in the testing 
laboratory of Consolidated Vultee 
Aircraft Corp., Fort Worth, Tex. 


Earl Beyerlein 8 has been trans 
ferred by Eaton Mfg. Co. from the 
axle division in Cleveland, to the 
foundry division in Vassar, Mich 


Jack Keverian @ has been ap 
pointed manager of applied research 
and development and will head 
the new laboratory established by 
General Electric Co., at Schenec 
tady, N. Y., to deal specifically with 
foundry problems and processes. Dr. 
Keverian, a native of Everett, Mass.. 
received his B.S., M.S. and D. Se. in 
metallurgy, from the Massachusetts 
Institute of Technology. 


Herbert R. Toler @ has been 
added to the staff of the research 
department of the Indiana Steel 
Products Co., Valparaiso, Ind as 
research engineer. Mr. Toler was 
formerly a ceramics engineer with 
American Terra Cotta Corp., Crystal 
Lake, Ill. He is a graduate of the 
University of Ilinois, with both B.S 
and M.S. degrees in ceramic engi 
neering. 


Emil G. Holmberg @ has joined 
the corrosion engineering section of 
the International Nickel Co.'s de 
velopment and research division in 
New York. Mr. Holmberg for the 
past nine years was chief metal 
lurgist of the Alloy Steel Products 
Co., Linden, N. J. Prior to this he 
had served as a metallurgist with E. 
I. du Pont de Nemours & Co., Ine., 
and as an instructor in engineering 
subjects at the Newark School of 
Fine Industrial Arts, Newark, N. H. 
He holds the degree of engineer of 
mines from the Colorado School of 
Mines. 
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FROM THOUSANDS of TESTS... 


- - « come the solutions to your metal finishing problems. 


If you are looking for creative chemistry to sup- 
ply new methods for the improvement of metal 
finishing, look to the leader — ENTHONE., Write 
for the answers to these problems, identifying 
them by number. If your specific problem is not 
listed, Enthone will gladly help to find the answer. 


. HOW TO BLACKEN copper, brass, zinc, steel and other 


metals to meet U.S. Government specifications. 

. HOW TO STRIP NICKEL from steel without etching the 
steel. 

. HOW TO STRIP NICKEL from copper and brass with- 
out attacking the part. 

. HOW TO SHED WATER from metals to prevent stain- 
ing or spotting during drying. 

. HOW TO TRAP FUMES from hot sulfuric acid pickles. 

. HOW TO STRIP SYNTHETIC ENAMELS from alumi- 
num and other metals without attacking the metal. 

. HOW TO CLEAN AND REMOVE RUST AND OXIDES 
from steel in one operation without acids. 


. HOW TO RINSE AND DRY STEEL WITHOUT RUST- 
ING, using cold or hot water. 


9. 


HOW TO SHORTEN ALKALI CLEANING TIME for 


steel lo 15 seconds, 


. HOW TO REMOVE SOLID DIRT AND OIL from 


metals. 


. HOW TO STRIP LEAD, TIN or soft solder from copper 


and brass with no etching. 


. HOW TO PLATE METALS upon aluminum. 


. HOW TO REMOVE EXCESS SILVER SOLDER chem 


ically from silver brazed steel parts. 


. HOW TO MAKE PAINT STICK to brass and zine. 
. HOW TO SOLVENT-CLEAN parts and assemblies with 


cold non-hazardous solvent 


. HOW TO OVERCOME CHROMIC ACID CONTAM. 


INATION in cleaners. 


. HOW TO PREVENT STAINING of chromium plate 


. HOW TO GIVE ZINC AND CADMIUM high salt spray 


resistance. 


. HOW TO COLOR ALUMINUM in one oper- 


. HOW TO STRIP METAL COATINGS from zine die 


castings. 


* The Scientific Solution of Metal Pinishing Problems. 


ie iN T rl O N ia 442 ELM STREET, NEW HAVEN 11, CONNECTICUT 
ELECTROPLATING CHEMICALS ¢ METAL FINISHING PROCESSES 


Service Representatives and Stock Points in Principal Cities of U.S.A. and Canada, Mexico, Brazil, England, France, Sweden and Germany 
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TOOL ROOM COMBINATION 


FOR YOUR HEAT TREATING OPERATION 


A low cost furnace combination for scale-free heat treating. An atmosphere 
generator supplies a protective atmosphere to the preheat and the high 
temperature furnaces. Furnace temperatures are automatically and accu- 
hen controlled. A portable sectional quench tank is arranged for both 
brine or oil quenching. 


TEMPERITE Used for tempering, drawing, and annealing where tempera- 
tures up to 1350° F. are required. A high speed fan forces the air 
to circulate around an alloy baffle and into the work chamber assuring 
rapid and uniform heating. 


TREET-ALL An all purpose furnace with a maximum operating tempera- 
ture of 1850° F. Gas tight construction and an alloy muffle permits 
the use of the usual types of controlled atmospheres. A roll-away 
quench tank is housed in the furnace stand. 


ATMO-GEN Provides 75 C.F.H. of high quality low cost. cracked ammonia 
atmosphere. The unit is simple to operate; push the start button and 
set the gas flow. 

SPEED-TREET Used to heat treat high speed steels. Built to operate 
continuously at a maximum temperature of 2600° F. A gasketed 
door sealing against a ceramic muffle permits the use of a protective 
atmosphere. 


If you desire, any unit of this combination can be furnished separately. 
Send today for more information. Bulletin 1147. 


HEVI DUTY ELECTRIC COMPANY 


HEAT TREATING FURNACES HEVIeBUTY ELECTRIC EXCLUSIVELY 


ORY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 


Personals .. . 


Emmett Mann @, who started as 
a sales engineer with Alloy Metal 
Wire Co., division of H. K. Porter 
Co., Inc., Prospect Park, Pa., has 
been appointed general manager of 
the division, as well as elected a 
vice-president of the parent organi 
zation. Immediately prior to this 
appointment, Mr. Mann was sales 
manager of Alloy Metal Wire. He 
is a graduate of Rensselaer Poly- 
technic Institute. 


F. H. Mulligan @ has been 
elected president of Charles Hardy, 
Inc., New York. Joining the com 
pany in 1919, four years after its 
founding, Mr. Mulligan has held a 
variety of managerial positions prior 
to his election as president. For the 
past ten years, he has been vice- 
president and a director, and before 
that served as secretary. A former 
director of the Metal Powder As- 
sociation, Mr. Mulligan was honored 
in 1951 as one of 35 pioneers of 
the metal powder industry. 


Chester E. Davis @, executive 
vice-president of Alan Wood Steel 
Co., Conshohocken, Pa., has been 
elected a member of the company’s 
board of directors. Mr. Davis has 
been associated with Alan Wood 
Stcel for the past 25 years. He joined 
the company as industrial engineer 
in 1930. 


E. Kendrick Leavenworth @ has 
been transferred by Climax Molyb- 
denum Co., from the research labo- 
ratory in Detroit, where he has held 
various supervisory positions since 
1943, to the technical processes and 
economic engineering staff in New 
York. Mr. Leavenworth is a 1928 
graduate of the Yale Sheffield Scien- 
tific School. 


Herman J. Brenneke @ was re 
cently promoted by the Socony 
Mobil Oil Co., Inc., from lubrication 
engineer for the Wadhams Div., and 
transferred to the New York office. 
In his new position, Mr. Brenneke 
will spend a part of his time as as- 
sistant to the chief engineer of in- 
direct marketing for Socony Mobil 
Oil Co., Inc., and the remainder of 
his time with the newly formed 
Mobil Overseas Co., with duties 
which will involve travel to all parts 
of the world. 
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PM ENGINEERING LTD. 


This installation of Salem-Brosius rectangu- 
lar, gas-fired soaking pit furnaces conditions 
steel ingots for further processing —works 
around the clock for one of the country’s 
outstanding steel makers. Ingots are heated 
faster, more uniformly and at lower cost in 
these furnaces. Double-pass, metallic, needle- 
type recuperators that preheat combustion 
air and reduce fuel costs are an outstanding 
feature of the design. Low maintenance, easy 
operation and long service life are standard 
with Salem-Brosius designed furnaces. 

Salem-Brosius engineers are specialists in 
performance and control of heat in manufac- 
turing, offering furnaces custom-built to your 
requirements. Salem-Brosius furnaces assure 
you maximum high-quality output at mini- 
mum initial, operating, and service costs 

We would like to tell you more about the 
efficiency of these new units, and also about 
the well-known Salem-Brosius circular soak- 
ing pits. 

If your modernization or expansion plans 
call for heating or heat treating furnaces of 
any kind, write, wire, or phone Salem-Brosius. 
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Available Through Harshaw 


Extended Spectral R | 
xtende pectral Range covers not only 
NOW OFFER Spectral Range the ultraviolet and visible spectra, but the near- 
186 to 3600 mu infrared. Many materials which absorb in the 
infrared also absorb in the near-infrared, and 
may now be analyzed easily and quickly with 
the Model DK. 


Linear 

Absorbance 
Speed... Entire spectral range may be cov- 
ered in five minutes or in five hundred. Your 
choice of speeds between these extremes. Of 
Linear course, it is not necessary to cover entire spec- 
Wavelength* trum... as much or as little as desired may be 

recorded, automatically. 


Choice of Data Presentatian .. . record in 
percent transmittance, in absorbance, or in spec- 
tral energy, as you choose. 


Extreme Resolution and Reproducibility 

. throughout the entire spectral range. The DK 
has such exceptional design and construction 
features that its performance is limited only by 
the basic physics of optics, detectors and sources. 


Double Beam Photometry .. . with single 
detector ... a unique system, designed for max- 
imum accuracy, reproducibility and sensitivity. 


DK-1 strip-chart recording. Uses a conventional 
strip-chart recorder ... practically any wavelength 
range may be plotted on any length of chart. The 
chart may be expanded, for more detailed analysis 

. or compressed, to show a wide range on a small 
chart. Reaction rate studies are carried out merely 
by disconnecting the wavelength drive. 


*Kit available for conversion of DK-2 


DK-2 flat-chart recording. Uses a flat 11" x 17” 
chart, for easy handling and uniformity. Charts are 
available with a variety of preprinted wavelength 
scales, or without wavelength calibration. For reac- 
tion-rate studies, an additional motor is needed, to 
drive the recording pen. 


Your Local Harshaw Scientific Office will demon- 
strate these instruments for you and give you complete 
details. A telephone call or a post card will get 
prompt attention. 


HARSHAW 


DIVISION OF THE HARSHAW CHEMICAL CO. 
CLEVELAND 6, OHIO 
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(TOP) Cross-section of cold-roll-formed 
Roof Deck by Walker Supply & Mfg. 


Co., Ecorse, Michigan. 


~ 1001 things 


The Cold-Roll Forming Machine is a powerful 
weapon in the hands of mass-production metal- 
working industries striving to fight inflationary 
forces with technological advances. 


This applies even to the building industry, long 
considered immune to mass-production methods. 
The field abounds in opportunities for cost 
reduction through cold-roll forming of com- 
ponents for quick and easy assembly and erection 
on the job. The list includes, for example, 
specially designed wall, partition, floor and roof 


being done 
COLD ROLL FORMIN 


Elevator Door, Casing and Trim, 
by Dahlstrom Metallic Door Co., 


Jamestown, N.Y. 


(INSET CIRCLE) Aluminum siding 
panels, (made by Walker Supply & 
Mfg. Co.) give fine architectural effect. 


systems, nailable studs and joists, cabinets, closets, 
windows, doors and trim. It even includes exterior 
coverings, for architectural beauty as well as insu- 
lation and weather protection (see photo above), 


The Yoder Book on Cold-Roll Forming contains 
numerous illustrations with information on the 
economic and mechanical possibilities of cold- 
roll forming, the machines and the tooling. Yoder 
has long been looked up to as the leader in 
designing and building all such equipment. A 
copy of the book is yours for the asking. 


THE YODER COMPANY e« 5595 Walworth Avenue, Cleveland 2, Ohio 


COLD ROLL FORMING MACHINES 


ROTARY SLITTING LINES 


PIPE AND TUBE MILLS<—Electric Weld 
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SHIELDALLOY 


Products for the 


STEEL, 
FOUNDRY 
and 


_ @ METALLURGICAL 
INDUSTRIES 


cOLUMBIUM 


METAL 
ont PELLETS 
PO 
der UMBIUM— 
and pow 98 and ferro COL R 
ROMIUM METAL~98 © [LUMP ond POWDE 


99% min cr grades CARBIDE 


FERRO CHROMIUM 
various grades 


powder COLUMBIUM 


TANTALUM 
METAL 
TANTALUM 
LLOY POWDER ond 
ALLOY— CA 
@ MELTING @ TANTALUM 
alloy for TANTALU 
ro’ 
Jubilit 
rapid 
steel bot 


— NUM 
LUMI 
VANADIUM LOY 
er 
METAL lump ond pow 
ANADIUM IDE 
POWDER ond PELLET TITANIUM CARB 
Ferro VANADIUM 
pOowover 


FOR FULL INFORMATION WRITE 


SHIELDALLOY 


CORPORATION 


WEST BOULEVARD 
NEWFIELD, NEW JERSEY 


Personals . . 


Fred Ww. De Money has been 
appointed head of the mechanical 
metallurgy and evaluation section 
of Kaiser Aluminum & Chemical 
Corp.'s department of metallurgical 
research at Spokane, Wash Roger 
D. Olleman @ has been appointed 
assistant section head. Prior to join 
ing Kaiser Aluminum, Dr. DeMoney 
served as research metallurgist with 
Dow Chemical Co., and as a staff 
engineer with Kimberly Clark Corp. 
Dr. Olleman formerly was a research 
metallurgist with Westinghouse 
Electric Corp. In 1954, his work in 
connection with testing techniques 
at low temperatures earned him the 
Templin Award of the American 
Society for Testing Materials. 


Irwin L. Tunis @ is employed as 
a research engineer at the research 
laboratory of Jones & Laughlin Steel 
Corp., Pittsburgh. 


Paul J. Kondla @ has been ap 
pointed supervisor of the metal 
chemicals section of American Cyan 
amid Co., New York. Mr. Kondla 
graduated from the University. of 
Connecticut in 1938 with a B.S. de 
gree in chemistry, and joined Cyan 
amid in 1952 as eastern sales re pre 
sentative for the metal chemicals 


section, 


Jules F. Saut 8 a representative 
of Reynolds Metals Co. in the Detroit 
area since 19 17. has been mack the 
firm's manager of sales to the auto 
motive industry. Mr, Saut is a grad 
uate of the University of Kansas with 
a B.S. degree in mechanical engi 
neering, and prior to joining Rey 
nolds as technical service engineer 
was employed by Dow Chemical 
Co. He has been Reynolds’ assistant 
manager of automotive market sales 
since 1953, 

Karl M. Weigert @ is to be in 
charge of brazing research on new 
methods and materials at the re 
search laboratories at Quehanna, Pa 
which are under construction for the 
Curtiss-Wright Corp. Dr. Weigert 
was formerly associated with Gold 
smith Bros. Smelting and Refining 
Co., Chicago. 


Robert W. Derrick @ is now em 
ploved as specific ations examiner at 
the Columbia-Geneva Div., United 
States Steel ¢ orp., in the Pittsburg, 
Calif. Works. 
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Steps up gear blank production 
300% by switching from bar stock 


to TIMKEN steel tubing 


N engine manufacturer felt that his gear blanks 

were costing him too much to make. The center 

hole had to be bored out of solid bar stock. It took a 

whole hour to turn out 29 blanks. And a lot of steel 
was wasted in the process. 

So the manufacturer discussed his problem with 
metallurgists of the Timken Company, experts in fine 
alloy steel. After study they recommended a change in 
production methods together with a switch to Timken" 
seamless steel tubing in place of bar stock. 


With Timken seamless steel tubing, the center hole 
is already there. It doesn't have to be bored out. Finish 


TEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


boring was the engine maker's first production step 
And with Timken steel tubing his gear blanks are now 
being turned out at 120 to 140 an hour—an increase 
of 400%. 


Machining costs have been cut by more than half. And 
because the center hole is “built-in"’, no steel is wasted 


The files of the Timken Company contain records of 
hundreds of problems that have been solved by Timken 
fine alloy steel. If you have a tough steel problem, why 
not bring it to us? Wire, write or phone The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: “TIMROSCO”,. 


TIMKEN 


SPECIALISTS 
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Fine Alloy 


STEEL 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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How about 


FURNACE ROLLERS 
HEAT TREATING TRAYS 
FURNACE SHAFTS 
ANNEALING BELTS 
RETORTS 

TUBING 


Which are 
Heat Resistant 


Corrosion Resistant 


Abrasion Resistant 


When ready to order, how about checking with us here at 
DURALOY? For more than thirty years we have 
specialized in high-alloy castings. In fact, we were 

among the first to produce static castings and the first 

to produce centrifugal castings. We are old hands at 
producing castings alloyed to fit each specific requirement 
and to finish them to any extent desired. 


Melt, castings and finishing are carefully controlled and 
quality tested by our staff of metallurgists, chemists, 
X-ray and gamma ray technicians. If you would like more 
preliminary information, send for Bulletin No. 3150-G. 


THE DURALU COMPANY 


OFFICE AND PLANT. Scottdale, Pa. 


EASTERN OFPICE 12 East 4lst Street, New York 
DETROIT OFFICE 23906 Woodward Avenue. Pleasant Ridge, 
CHICAGO OFFICE. 332 Seuth Michigan Avenue 


Personals . 


Marshall K. Garneau @ is now 
sales manager of J. Olson Machine 
Co., Minneapolis, Minn. 


John E. Dalton @, formerly lubri 
cation engineer with Saginaw Steer 
ing Gear Co., Saginaw, Mich., is now 
a sales engineer for D. A. Stuart 
Oil Co, in the same area. 


M. L. Gruver @, formerly super 
intendent of maintenance for the 
Midvale Co., Philadelphia, is now 
staff engineer for Kaiser Steel Corp., 
Fontana, Calif. 


F. S. Gardner @ has been ap 
pointed supervisor of metallurgical 
research for the transformer division 
laboratory of the General Electric 
Co., Pittsfield, Mass 


H. E. Miller @ was recently trans 
ferred from Kaiser Aluminum & 
Chemical Corp.'s department of 
metallurgical research in Spokane, 
Wash., to the Newark, Ohio, rod, 
bar and wire plant where he is re 
melt metallurgist. 


Robert M. Goldhoff @, who grad- 
uated from Ohio State University in 
December 1955 with a Ph. D. 
degree, is now employed as applied 
research metallurgist, materials and 
processes laboratory, large steam- 
turbine-generator department, Gen 
eral Electric Co., Schenectady, N.Y 


Richard F. Lupi @, formerly 
senior metallurgist for Utica Drop 
Forge and Tool Corp., is now im- 
ployed as a metallurgist at the Knolls 
Atomic Power Laboratory of Gen- 
eral Electric Co., Schenectady, N.Y. 


Michael V. Nevitt @, formerly 
head of the department of metal- 
lurgical engineering at Virginia Poly- 
technic Institute, is now associate 
physical metallurgist at the Argonne 
National Laboratory, Lemont, Il. 


S. W. Winquist @ has been trans- 
ferred from the Los Angeles plant 
of Airesearch Mfg. Co. to the 
Phoenix, Ariz., plant where he is 
employed as production design engi- 
neer on gas turbines. 


Robert J. P. Jensen @, who has 
been serving as manager of the 
Baltimore branch office, was trans- 
ferred by Kaiser Aluminum & Chem- 
ical Corp. to Boston as manager of 


the branch office. 
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Improved 
AGF 

Continuous 
Rotary Retort 
Furnaces 


Here are some of the many engineer- 
ing improvements AGF Pioneers have 
made so that you can produce more 
pounds of work for every dollar in- 
vested in an AGF continuous rotary 
retort furnace. Less maintenance and 
operational cost than with any other 
furnace. 


MARCH 1956 


Dantroled Atmosphere Haat furnace without modification for 
general and atmosphere work, in- 

Az at the Lowest Unit Cost, 


Sizes in production capacities up to 800 pounds per hour. 
Representatives in principal cities. 


Use this continuous production 


carburizing. Gentle tumbling 
action mixes the work and 
assures uniform heat treating. 


tw 


Automatic self-metering feed hopper reduces work 
handling costs. 

Better control of processing atmosphere and 
temperature. 

Improved high production capacity combustion 
system. 

Increased thermal efficiency because only the work 
enters and leaves the furnace. Baskets, trays, chains 
and other troublesome mechanisms are eliminated. 
Alloy life is increased because the alloy remains 
within the furnace heating chamber at all times. 


Send me your Bulletin No. 870 which will help me produce a 
quality product at lowest cost. 


NAME.. 
COMPANY 
ADDRESS 


TITLE 


4 
| | 
3 — Pioneers In heat treating 
equipment fer 77 years. Ack 
—— for yeu at ne obligation. 
f 
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IMPROVES HEAT TREATING 
Processes 


A single Lindberg 2-station High Frequency Induction 
Heating Unit at J. I. Case Co., Racine, Wisc., is providing 
a happy combination of sizeable cost savings and improved 
quality and production efficiency in heat treating parts 

for Case tractors. Actually, the dollar savings effected with 
this Lindberg unit will repay its total original cost in 

less than 2 years! 


This single unit and the five work fixtures provided with it, working 
on 2 to 3 shifts, 5 days a week to meet production requirements, 
heat treat some 63 separate tractor parts. Work fixtures are 

readily changeable, set-up time is materially reduced, and because of 
the 2-station design, the unit can operate continuously while 

work fixture is being changed over on one station. 


J. 1. Case reports other advantages, too, from this unit: 
capital investment has been lowered, production has been 
increased, and, with induction heating better control of 
case depth and hardness is achieved. 


Lindberg Induction Heating Units are designed 

for heat treating, brazing, soldering and heating, for 
forming or forging—in machine shops, produc- 

tion lines, heat treating shops—wherever 

there is a need. If you have a heat 

treating problem that induction heating 

might solve why not talk it over with 


Swe rs 
Cost- 


Below is photo of Lindberg unit at 
4. 1. Case with 2 fixtures on station. 
Fixture in center easily changed as it 
rolis out on track. Fixture at left is also 
on track for easy movement on station. 
Fixture at right is ordinarily kept on 
station but is provided with rollers if 
change is required. 


your nearest Lindberg Field Repre- 
sentative (see your classified phone 
directory) or write Lindberg for 
Bulletin 144}. 
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(Below) This fixture is shown selectively hardening a 
front axle king pin. It handles piece up to 45%" long, 
35” of which can be scanned to desired depth. it is 
also used for 34 other parts. 


(Above) Hydraulic male coupling is being treated on this 
fixture. 3 other parts are treated by it, too. 


(Below) Power take-off hydraulic drive shafts are one of 
the 3 parts treated by this fixture. 


(Above) This shows fixture handling inlet and exhaust 
valve rocker arms. Same fixture treats 6 other parts. 


(Above) This fixture is selectively hardening pads and 
slots on shifter forks. It is also used for treating 17 


other parts 


= 
= 
Lindberg 
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Solubility of Nitrogen 
in Alpha Iron 


Digest of “The Solubility of 
Nitrogen in Alpha-Iron Contain- 
ing up to 0.051% Vanadium” 
(Part 2 of “The Effect of Alloy- 
ing Elements on the Solubility 
of Nitrogen in Iron”), by E. T. 
Turkdogan, S. Ignatowicz and J. 
Pearson, Journal of the Lron and 
Steel Institute, Vol. 181, Novem- 
ber 1955, p. 227-231. 


MALL additions of vanadium re- 
duce strain aging of rimmed steel 
negligible 
Thermodynamic data are inadequate 
to prove that this effect is actually 
due to the stabilization of nitrogen 
by vanadium. An investigation was 
recently conducted by the British 
Iron and Steel Research Assoc. to 
determine “whether small percent- 


to virtually amounts. 


ages of vanadium in steel could be 
responsible for the formation of 
nitrides at low nitrogen potentials 
and consequently lower the solubility 
of nitrogen in iron”. 

Ribbon-type samples 0.002 in. 
thick were prepared from two iron 
vanadium alloys containing 0.016 
and 0.051% V respectively and less 
than 0.01% of any other element. All 
samples were annealed in a hydro 
gen atmosphere to reduce the nitro- 
gen content to 0.0005% or less. Then 
samples were held for 24 hr. at 930 
and 1110° F, respectively in various 
ammonia-hydrogen = mixtures and 
subsequently 
for nitrogen by the micro-Kjeldahl 
method. 


analyzed chemically 


The results show a slow linear in- 
crease in nitrogen content with rising 
partial pressure of ammonia in the 
gas, up to the value required for iron 
nitride formation, At this point the 
nitrogen content increases very rap- 
idly. The curves on both vanadium 
alloys were practically identical to 
similar curves on iron at the same 
temperatures, Evidently the vana- 
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dium did not affect the activity co- 
efficient of nitrogen dissolved in iron 
since there was no formation of 
vanadium nitride, Microscopic ex- 
amination showed no second phase 
in any of the specimens other than 
iron nitride in the - high-nitrogen 
specimens. The authors conclude 
that “Vanadium up to 0.05% in solu- 
tion with alpha iron is not sufficient 
to form a vanadium nitride phase 
below the potential of 
Fe,N.” 

The discrepancy with previous 
beliefs may be due to inaccurate 


nitrogen 


thermodynamic data on vanadium 
nitride. These data are discussed and 
considered inadequate for calculat- 
ing the conditions of nitride forma- 
tion in iron containing vanadium. 
Certainly from the present work no 
vanadium nitride is formed at 930° 
F. in iron containing up to 0.05% 
vanadium, 


In discussing the apparent disa- 
yreement 


between this conclusion 
and the observed effect of vanadium 
on strain aging of rimmed steel, 
other anomalies fgund in studies of 
strain aging are pointed out. These 
include the facts that certain “non- 
aging” steels have yield points and 
aluminum steels without silicon are 
susceptible to strain aging even 
though they contain enough alumi- 
num to reduce the nitrogen in solu- 
tion to a negligible percentage. 

Although vanadium nitride has 
been shown not to form at 930° F. 
in iron containing 0.05% V, it may 
form on very slow cooling at lower 
temperatures and affect the aging 
tendency by a reduction in soluble 
nitrogen. Possibly carbon, oxygen or 
sulphur is involved in strain aging 
and vanadium may form complex 
compounds with them. 

Additional studies are needed of 
both strain aging in steel and the 
effect of various alloying elements 
on this phenomenon. 

CG. F. Comsrock 


Fisheyes in 
Weld-Metal Test Bars 


Digest of “Some Investiga- 
tions of the Causes of Halo 
Formation”, by R. Winterton, 
British Welding Journal, Vol. 2, 
September 1955, p. 385-392. 


HE OCCURRENCE, possible causes 

and elimination of the bright spots 
in the fracture surfaces of weld- 
metal test bars, called fisheyes, are 
carefully treated in this paper. At- 
tempts were made to relate these 
spots to the content of hydrogen or 
oxide inclusions without success. 

A statement prepared by the panel 
of investigators of the British Weld- 
ing Research Association summarizes 
the present state of knowledge: 
“Despite the considerable amount of 
work which has been undertaken by 
investigators in this and other coun- 
tries, the exact mechanism of fish- 
eye (halo) formation is still not 
clearly understood. It is known, how- 
ever, that weld metal from titania- 
covered electrodes seems to be more 
prone to fisheye formation than other 
types, and that the principal inclu- 
sions in weld metal susceptible to 
rhodonite 
(manganese metasilicate) and man- 
ganese sulphide, although there is 
not sufficient evidence to relate these 


this phenomenon are 


inclusions with the inception of fish- 
eye (halo) formation is still not 
to be able to state that the presence 
of appreciable strain and of hydro- 
gen are necessary factors, and that 
no fisheyes appear in impact tests 
on susceptible weld metal. 

“The fact that appreciable strain 
is necessary is exceedingly important 
and should inspire greater confidence 
in weld metal generally, as it means 
that the incidence of fisheyes can 
only occur at strains which could not 
be tolerated in the design structure.” 

Aging, which improves the ductil- 
ity of welds, only eliminates fisheyes 
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UDDEHOLM STOCKS THE TOOLMAKER’S STANDBY 


SAE/JIC-01 (Carbon .90%, Manganese 1.20%, 
Silicon .25°%, Chromium .50%, Tungsten .50%, 
Vanadium .20%) is a time-tested, oil-hardening, 
non-deforming analysis for general tool and die 
\'ddeholm calls it UHB-46. It is available 
from stock in all the forms illustrated 


work 


nents of a tool or die from one analysi 
Uddeholm 
you also can vet all the stand- 
ara types of tool and die steels for hot and cold 
work, plus numerous special steels for making 


ind wet 
them all from one source 
From this source 


plastic molds, dies for cold heading and dies for 


brass die casting. All of these types are available 


UHB-46 drill rods 
UHB-46 flat ground stock 
LU HB-46 hot-rolled bars 
UHB-46 special sections 


UHB-46 hollow bars Pry Uddeholm Service and Uddeholm Swed- 

And, we will deliver UHB-46 in special forg- ish quality on your tool Or, 
ings get stocks and wrades by 
With such a wide variety of sizes, shapes, and Uddeholm lool Steel 
finishes, you can make all heat-treated compo- 


in an extremely wide range of sizes and shapes. 


Large stocks are carried in our strategically 
located warehouses in New York, Cleveland and 


Los Angeles 
next order 
with our 
Jatest 


qu inted 
sending for the 


Stock List. 


VISIT US at the ASTE SHOW — BOOTH 234 — CHICAGO, Mar. 19-23 


why 


UDDEHOLM COMPANY OF AMERICA, INC. 


Tool and Die Steels 
Specialty Strip Steels 


Offices and 


Warehouses 


New York: 155 East 44th Street, MUrray Hill 7.4575 
Cleveland: 4540 East 7ist Street, Diamond 1-1110 


Los Angeles: 5037 Telegraph Road, ANgelus 2-512! 


—District Representative 


CHICAGO. Frank } Mackin, Leroy f 
DETROIT 


Marshall, 55 East Washington, STate 2-1649 In Canada: Uddeholm (Canada) Ltd 


35 Coronet Road, Toronto 18, BElmont 3.3235 


Warren H. Nugent, 17304 Lahser Road, KEnwood 44140 
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SIL-BOND 


PHOSON 


Easy 
Super 


Meets 
All Specifications 


For mass production, or single 
purpose jobs . . . you're right 


To Use 


every time when you braze 


with United’s Phoson or Sil- 


Strength 


Bond and low-temperature 
Sil-Flux. A brief glance at the 
chart below will show you 


how United's brazing alloys 


and Sil-Flux conform to all 


standard specifications, and 


are so certified! 


See Standard Specs These Alloys Meet! 


MILITARY FEDERAL ASTM 
$-15 QQ5S-561-d Aero 6260-527 U.S. 
Nome Army Chem. Mat's Army % Silver Solidus  Liquidus) 
 196.131-80 AS-8-527 

Sil-Bond 50 iv 4 47708 - - 50 1160 1175 
$il-Bond 50N v 5 - BAg 3 - L's) 1195 1270 
Sil-Bond 45 vil - - BAg-! 7 45 1125 1145 
$il-Bond 35 vin - - BAg-2 8 35 1125 1295 
Si1-40N - - BAg-4 40 1220 1435 
$il-45 ! - BAg-5 - 45 1250 1370 
$il-50 - - - BAg 6 - 50 1275 1425 
$il-56T - - - BAg-7 - 56 1145 1205 
$il-72 - BAg 8 72 1435 1435 
$i1-65 2 - - 65 1280 1325 
$i-70 - BAg-10 70 1335 
Sil-85M 4766 BAgMn 85 1745 1760 
Sil-54N - 4772 - - 54 1325 1275 
$i-20 - - - - 20 1430 1500 
$i-20C€ 0 0 20 1 140 ! 500 
- - 9 1510 1575 
Phoson-15 BCuPS - 15 1185 1500 
Phoson4 - BCuP4 - 6 1185 1480 
PhosonO MIL-C-20158 - BCuP2 - 0 1305 1485 

(wes 47C3) 
Sil Flux SIFAA Air Force AMS - 4-1121 - FLUID 

MIL-F.4483 3410 1100°F.1600°F 


Quality-control production from alloying to finished forms of 


Free! fully-illustrated 
and price sheets. 


23 


al AUDITOR UM 


wire, rod, ring strip and powder 


catalogs 


— 


Uniteo Wire 


AND SUPPLY CORP. 
Brazing Alloy Division 
PROVIDENCE 7, ®. 1. — OFFICES IN PRINCIPAL CITIES 


LOOK TO UNITED FOR THE BEST IN ALUMINUM, COPPER AND BRASS TUBE AND WIRE. 
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Fisheyes . 


if it is done in vacuum for at least 
16 hr. at 1200° F. or higher. Speci- 
mens of weld metal nine years old 
showed fisheyes but had greater duc- 
tility and less hydrogen than new 
welds made with the same materials. 
Bars strained varying amounts up to 
25% elongation and then heated in 
vacuum at 1200° F. for 16 hr. before 
testing to fracture indicate the com 
bined effect of strain and hydrogen 
content on fisheye formation. When 
the hydrogen in the weld metal is 
less than 2 ml. per 100 g. there are 
no fisheyes; with 10 ml. of hydrogen 
per 100 g., 20 to 23% elongation be 
fore heating 
to produce them. With 16 mil. of 
hydrogen per 100 g., only 14% strain 


im Vacuum required 


produces fisheyes. Test bars broken 
by an explosive charge show no fish 
eves. Notched tensile and impact 
bars show no fisheyes when made 
with susceptible metal. 

A considerable amount of chem 
ical and X-ray analysis is prese nted 
in four tables that also give mechan 
ical properties and occurrence of fish 
eves. The actual relation between 
hydrogen and fisheye formation is 
ure. There Is some cise ussion 
about “diffusible hydrogen” — the 
portion that would diffuse from the 
weld metal at “normal tempera 
tures” —and “nondiffusible hydro 
gen”, which is determined by vacu 
um fusion. Dividing the hydrogen 
content in this way made much to 
talk about but did not seem to clarify 
the situation. 

( omparison of five electrodes with 
varying susceptibility to fisheyes 
shows that type covered elec 
trodes produce iron oxide inclusions 
but no fisheyes, and oxide-cellulose 
covered electrodes produce fisheves 
which can be eliminated by pro 
longed aging. 

Hydrogen potential from water in 
electrode coverings varied from 3000 
ml per 100 g. in conventional ele 
trodes to 440 ml per 100 g. in dried 
electrodes Actual 
hydrogen content in the weld was 


low-hydrogen 


1S ml per 100 g. for conventional 
electrodes, and 9 ml. for the low 

hydrogen. Arc length was one of the 
variables Attempts to produce fish 
eyes by charging steel and hydrogen 
free welds with hydrogen electro 
lytically were unsuccessful. 

(Continued on p. 126 
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If your product must meet today’s high temper- iat 


ature requirements you will find the Utica Metals Utica can offer you properties 


Division can help you. Here an expert technical staff like these through Vacuum Melting 
is ready to service your needs and make available its 
High-temperature corrosion resistance 


Extreme cleanliness 


production and testing facilities. 

For example, Utica will test-melt a sample of your Precise chemical control 
alloy to specifications on comparatively short notice — ee 0 

‘ ncreased tensile strength 
for further evaluation. At Utica you'll find the metal- ; as 
Increased ductility 

Better fatigue resistance 
Greater yield strength 
Greater impact resistance 


Greater creep properties 


lurgical skill and experience necessary to answer your 
questions about Vacuum Melting your alloys. 


Write in detail and remember to ask for your copy 
of “Vacuum Melting by Utica.” 


facilitues is subject to 
national defense orders 


UTICA DROP FORGE AND TOOL CORPORATION, UTICA 4, NEW YORK 
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AG 
Are Vacuum Melted Alloys Your Answer? 
ALLoys 


The Gulf Super-Quench in the bath above has been in use for 
2% years at Cummins’ Columbus, Indiana plant with only nor- 
mal makeup oil being added. Cummins is the world’s leading 
independent manufacturer of lightweight, high-speed Diesel 
engines. Left—Gulf Sales Engineer G. C. Shimer and G. R. 
Dellinger, Supervisor, Heat Treating Dept., check the rocker 
lever parts for Cummins Diesels as they emerge from the 
Super-Quench. 
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Why Cummins Engine Company, Inc. 


has used 


for 15 years! 


Deeper, more uniform hardness without crack- 
ing or distortion and the virtual elimination of 
rejects in quenching Diesel engine parts are the 
reasons behind Cummins’ use of Gulf Super- 
Quench for the past 15 years. 

Another factor is the ability of this outstand- 
ing quenching oil to retain its fast dual quench- 


ing power indefinitely with only normal make- 


up. There is no need for additive replenishment. 

For additional information on the economy of 
using Gulf Super-Quench, send the coupon be- 
low or have a Gulf Sales Engineer help you dis- 
cover opportunities to use this quality product— 
profitably — in your shop. Consult the yellow 
pages of the telephone directory for the number 


of your local Gulf office. 


Gulf Oil Corporation - Gulf Refining Company 


Gulf Oil Corporation 
Gulf Refining Company 


1822 GULF BUILDING en 
PITTSBURGH 30, PA. eens 


Company 


Address 
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Gentlemen: 


1822 Gulf Building, Pittsburgh 30, Po. 


MP 


Please send me, without obligation, a copy of your 24-page 
brochure dealing with the application and advantages of Gulf Super- 


Quench. 
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For structural and 
other parts produced by 


POWDER METALLURGY 


 Prealloyed 
STEEL POWDERS 


“Featuring Powders for Parts Reeguiring : 


v HIGH STRENGTH ¥ DUCTILITY 


HARDNESS / WEAR RESISTANCE 
/ CORROSION RESISTANCE 


vy RESPONSE TO HEAT TREATMENT 
Vv POROSITY OR FULL DENSITY 


OR A COMBINATION OF THESE PROPERTIES 


These powders are produced direct from the molten metal, 
each particle being of the chemical analysis of the full melt. 
The analysis, of course, can be varied to create emphasis on 
any of the above mentioned properties. 

Typical compositions are A.I.S.1. 4650 for high strength, 
hardenable parts; and Stainless Types 302B and 316 for corro- 
sion resistance. Such powders are available from stock. 
Special compositions are available to your requirements. 


STEEL COMPANY 
Latrobe, Pa. 


PREALLOYED 
STEEL POWDERS 


Fisheyes . . . 


It appears that fisheyes are formed 
by strain on weld metal containing 
hydrogen. A certain minimum 
amount of strain is necessary before 
the fisheye is formed. Time is also 
an important variable since fisheyes 
are not formed in impact specimens. 
The time required for fisheye forma 
tion suggests a mechanism involving 
the diffusion of hydrogen. This is 
supported by the fact that they are 
not formed in tensile bars tested at 
temperatures below —75” F. 


Dan Wuriri 


Metastability of 18-8 
Stainless Steel 


Digest of “Metastability of 
Austenite in an 18-8 Cr-Ni 
Steel”, by P. Cina, Journal of 
the Iron and Steel Institute, 
Vol. 179, March 1955, p. 230 
to 239. 


USTENITE in 18-8 Cr-Ni_ stainless 
steel is not stable at room tem 
perature and will transform to ferrite 
if cold worked or tempered at about 
900 to 1300° F. The extent of trans 
formation as a function of cold work 
and various tempering treatments is 
reported for an alloy whose composi 
tion is 0.12C, 0.34Mn, 0.55 Si, 
17.86 Cr, 7.90 Ni, 0.34Mo— and 
0.29 N. 

Annealed samples were cold 
worked at room temperatures, 60 
and —300° F., and then tempered for 
various times at 930, 1110, 1290 
and 1470° F. The amount of ferrite 
present after each treatment was 
measured by microscopic examina 
tion, X-ray diffraction and magnetic 
techniques. Accuracy was estimated 
to be within 5% when about 504% 
ferrite was present and within 2% 
for values of 10% or less 

The amount of ferrite increased 
from less than 5% to almost 10% as 
the amount of cold work at room 
temperature was increased from 5 
to 15%. Samples worked 15% at —60° 
F. contained 50% ferrite; at —300° 
F., the amount of ferrite produced 
was about 60%. 

Tempering of cold worked samples 
between 930 and 1290° F. increased 
the amount of ferrite from about 8 
to 40% after 672 hr. at temperature. 
At 1470° F., the amount of ferrite 
increased only slightly because of 
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Sylvania is your'sourece for hoth™ 


ke 


LIGHTING 


MARCH 


SILICON 


(Transistor Grade) 


“Sylvania for Semimet”" 


Ir YOU USE semimetals in your prod- 
ucts, you will be glad to know that Sylvania 
is now a dependable source for both silicon 
and germanium. 

Sylvania’s new silicon facilities are produc- 
ing the semimetal in needle and densified 
forms, of spectrographic purity. Full produc- 
tion is expected during the spring. At present, 
transistor-grade samples are available for your 
evaluation on a letterhead request basis. 

Sylvania has long been a primary refiner of 
high-purity germanium. Specifications include 
ingot as-reduced (guaranteed 5 ohm cm re- 
sistivity ) and polycrystalline ingot (guaranteed 


minimum 30 ohm cm resistivity). Whichever 
grade you prefer, you can be sure of continu 
ing high quality and uniformity when you 
order from Sylvania 

Write for technical specifications and quo- 
tations on Sylvania silicon and germanium 
Remember, too, that our engineering staff is 
always ready to help you solve semimetal 
application problems. 


SYLVANIA Propucts Ine 
1740 Broadway, New York 19, N. ¥ 
In Canada: Sylvania Electric (Canada) Ltd 
University Tower Bldg., Montreal, @ 


SYLVANIA 


1956 


ELECTRONICS 


TELEVISION ATOMIC 
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Whether your trouble is temper, fatigue 


resistance, or any other metal ailment, it’s smart to 


call on specialists in the field. Riverside metallurgists 
are specialists. Their sole job is to help you with 


any non-ferrous alloy problem. 


THE RIVERSIDE METAL COMPANY DIVISION 


H. K. Porter Company, Inc. 
Riverside, New Jersey i RIVERSIDE 
Philedeiphia + East Orange, N. J. + Rochester, N. Y. ke 
Hartford «+ Cleveland + Chicage + Detroit 


PHOSPHOR BRONZE AND NICKEL SILVER SHEET, STRIP, WIRE AND ROD 
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Metastability . . . 


the great stability of austenite at this 
temperature. 

To determine whether the trans- 
formation to ferrite occurred at the 
tempering temperature or subse- 
quently during cooling, a series of 
thermomagnetic tests were conduct- 
ed to follow the change in magnetism 
of samples during treating and cool- 
ing. One sample which contained 
25% ferrite after cold working and 
tempering at 1290° F. was reheated 
to 1290° F., and immediately after 
cooling to room temperature was 
found to have only 10% ferrite. After 
aging at room temperature about 24 
hr., the ferrite content increased to 
20%. In all samples tested, it was 
found that most of the ferrite formed 
during cooling, usually at tempera- 
tures below about 120° F. 

Since it was found that more aus- 
tenite transformed to ferrite in speci- 
mens cold worked at —300° F., it 
was assumed that material so treated 
would be nearer equilibrium than 
samples not cold worked or cold 
worked at room temperature. Such 
specimens might afford information 
about the stability of ferrite at tem- 
pering temperatures, so some were 
tempered for periods up to a month 
at 1290 and 1470° F. and up to two 
weeks at 1110° F. After one hour 
at each of these temperatures, more 
than half of the ferrite in each sample 
transformed to austenite. Longer 
times at the two higher temperatures 
resulted in some increase in ferrite 
content. This increase in the amount 
of ferrite observed between temper- 
ing periods of one hour to one week 
is due to ferrite which has formed on 
quenching as a result of carbide pre- 
cipitation from austenite at the 
tempering temperature. The results 
of all of these groups of experiments 
indicated that the greater part of the 
ferrite detected after tempering had 
been formed on subsequent cooling 
to room temperature. 

The transformation of austenite to 
ferrite occurs below 120° F. and 
isothermally at room temperature. 
The ferrite-to-austenite transforma- 
tion on heating begins above 930° 
F., and is completed at 1290° F. The 
large quantities of ferrite observed 
after long sensitizing treatments at 
1290 and 1470° F. are unstable at 
those temperatures. 


E. C. Wricnutr 
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Fert, tut 
HOLD YOU 
+ 
RIVERSIDE 


‘TAL 
TAL 


FINISHES 


Northwest's years of research in formulating and perfecting 
analytically correct, job-adjusted cleaners are your assurance of the right 
chemical for your job. 


COST PER aie Northwest's Metal Cleaning Specialists have at their command such 
ARTICLE IS THE TRUE outstanding processes as LO Hi pH — for cleaning prior to plating, painting 
COST OF YOUR CLEANER or vitreous enameling; ALKALUME — for preparing aluminum for 


finishing and spot welding; INTERLOX — for phosphate coating; SPRA-LUBE 
—to control overspray of “todays” paints in water-wash paint 


& booths; PAINT STRIPPERS — specific to your needs; SUPER-DRAW AND 
ay FLUID FILM—for drawing metals. 


Northwest's production-tested chemicals and ‘Right the First Time’ 


recommendations will save you money. Your Northwest Cleaning Specialist 
is as close as your phone. 


CHEMICAL Co. 


9910 ROSELAWH 4, MICH. 
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Melting Practices for 
Stainless Steels 


A report on the Electric Fur- 
nace Steel Conference held by 
the American Institute of Min- 
ing and Metallurgical Engineers 
at Pittsburgh, in December 1955. 


|= INTRODUCTION of oxygen blow- 
ing in 1946 for making the low- 
carbon stainless alloys has been of 


great benefit. This 


subject was 


thoroughly reviewed at the recent 


Electric Furnace Steel Conference in 
Pittsburgh. Papers by R. B. Shaw, 
Allegheny Ludlum Steel Corp., D. J. 
Carney of South Works, U.S. Steel 
Corp., L. F. Weitzenkorn, Baltimore 
Works, Armco Steel Corp., and C., 
Yutmeyer, Midland Works, Crucible 
Steel Co. of America, were given. 
Prior to the use of oxygen, most 
low-carbon stainless heats were made 
with virgin low-carbon  ferrochro- 
mium and very little stainless steel 


If you use steel or cast iron rolls 


in manufacturing your products it 


will pay you to consult Detroit Flame 


Hardening Company. Produc- 
tion managers in Steel and 
Paper Mills and other 
manufacturing plants 

are reporting 5 to 8 

times more wear with 
flame hardened 

steel or cast iron 

rolls. No more “too 
frequent" shut downs 

for change over when 

you turn to flame 
hardening. 


DETROIT 


boosting 
production 


O flame hardening co. 


eee ___] 17644 Mt. Elliott Avenue + Detroit 12, Michigan + TWinbrook 1-2936 


scrap. Oxygen blowing for carbon 
reduction enabled the charging of 
large amounts of stainless scrap and 
higher-carbon ferrochromium, faster 
melting, and accurate control of sili- 
con at tapping time. Now stainless 
heats have four distinct operating 
periods: 

1. Melt down scrap and ferro- 
chromium. 

2. Blow oxygen to reduce carbon 
content to very low level (0.02 to 
0.06% ). 

3. Reduce chromium oxides in 
the slag with silicon or aluminum. 

4. Adjust the analysis and tem- 
perature of the bath. 

Both carbon and chromium oxidize 
rapidly during the oxygen blowing 
stage and extensive study of this re- 
action by Hilty and his associates 
has enabled melters to estimate the 
ratio of chromium to carbon in the 
bath with fair accuracy. In blowing 
to reduce the carbon to 0.02 to 
0.03%, most of the chromium in the 
bath is oxidized and enters the slag. 
Shaw's paper gives interesting charts 
showing the chromium-carbon rela- 
tionship for various types of charge, 
blowing times and bath tempera- 
tures. The amount of oxygen blown 
varies with the type of charge and 
final analysis desired. For example, 
in a 50-ton heat the initial melt con- 
tained 15.5% Cr, 0.40% Si and 0.409% 
C. Assuming that 50% of the chro 
mium is oxidized during the oxygen 
blow, the oxygen requirement for the 
carbon, silicon and chromium oxida- 
tion is calculated from the chemical 
equations. For this charge 3270 Ib. 
of oxygen gas is needed and a further 
supply of 1027 Ib. of oxygen comes 
from scale and iron ore charged. 
Oxygen is supplied at 45 Ib. blown 
per minute for 60 min. The carbon 
content after this blow will be under 
0.06%. If 304 L (less than 0.03% C) 
is to be made, it will be necessary to 
blow oxygen to a level under 0.025% 
and to oxidize up to 75% of the chro 
mium in the charge. 

In the third stage, after the carbon 
removal from the bath, the main ob- 
ject is to reduce the previously Oxi 
dized chromium from the slag; man- 
ganese, icon and phosphorus are also 
reduced from the slag in this period. 
Shaw states that in a 10-ton melt 90 
to 96% of the chromium may be re- 
covered from the slag while 80 to 
90% recovery may be expected 
from 60 to 90-ton heats. In the re- 
duction period additions of 75% sili- 
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KINNEY MOBILE 
VACUUM DEGASSER 


OFFERS FLEXIBILITY TO MODERN FOUNDRY OPERATION 


No one disputes the advantages 
offered by melts subjected to vacuum 
degassing. Metallurgical vacuum proc- 
essing makes possible the superior 
metals so much in demand today . . 
Kinney Mobile Vacuum Degassers make 
this type of processing both economical 
...and profitable. The MOBILE feature 
is especially adaptable to existing 
foundry layouts. 


These rugged units are designed to 
give dependable, trouble-free service 
while meeting the severest demands of 
modern foundry operation. Cleaner, 
higher grade, controlled castings result 
from improved density and physical 
characteristics . . . while chemical and 
gas flushing is eliminated . . . costly 


impregnation processes are done away 
with .. . and the utilization of lower 
grade, secondary metals is permitted. 


No special operating skills are re- 
quired. The vacuum chamber is de- 
signed for easy melt control and 
observation with efficient, rapid 
pump down to low pressures achieved 
by a Kinney Model KDH-130 vacuum 
pump. The pump is effectively gas bal- 
lasted to eliminate contamination by 
water and other condensable vapors. 
These and many other built-in features 
make the Kinney unit your best buy in 
mobile vacuum degassers. Contact or 
write your nearest Kinney agent for 
complete data. Kinney Mfg. Division, 
Boston 30, Massachusetts. 


Our vacuum problem involves 


KINNEY oivision Nome 


Company 


THE WEW YORK AIR BRAKE fy) 


3504 WASHINGTON STREET + BOSTON 30+ MASS 


IMTERMATIONAL SALES OFFICE WEST MEW Address 


* Please send Bulletin 402 describing the Kinney Mobile Vocuum 
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con ferrosilicon or ferrochrome. sili- 


con, crushed to suitable size, are 
mixed with dried lime and added to 
the oxidized furnace slag. The silicon 


reduces the iron, manganese, and 
chromium in that order from the slag 
and the lime in proper amount holds 
the silica in the slag. The ratio of 
lime to silica is often two to one. 
During this reduction period the 


metal just under the slag will in- 


crease in both chromium and silicon 
to such an extent that further reduc- 
tion of chromium from the slag can 
be obtained only by thoroughly mix- 
ing the slag in the furnace or by tap- 
mixing. This involves tapping the 
whole heat from the furnace and 
then pouring the slag and metal back 
into the furnace. 

Shaw prefers this practice and 
cites six advantages: 

1. Furnace is emptied, which al- 
lows the bottom and banks to cool. 

2. A check of the bottom and 


Now even the smallest shop can afford a 
dependable and versatile Brinell Hard- 
ness Tester. Priced exceptionally low, 
Model L is a motorized hydraulic machine 
with which even an inexperienced opera 
tor can make tests in strict conformance 
to A.S.1.M. Standards 


Engineered by Steel City, leader in the 
field since 1914, the new tester is de- 
signed for years of maintenance-free 
operation, The %" stroke permits succes- 
sive tests without anvil readjustment. Load 
is applied by finger-tip pressure on 
operating handle 


Write for full particulars today and name 
of nearest sales representative—conven- 
iently located in your area. 


MODEL 

Vert. opening—9% 
Throat depth 
Bench space—9" « 25 


Manufacturers of machines for testing physical properties of metals, including: 


Brinell Hardness 


Hydrostatic 


© 
Promng instruments 
. ond Special Testing Machines 


banks may be made before the finish- 
ing period. 

3. Higher silicon in the bath may 
be tolerated because tap-mixing al- 
lows the silicon to react with reduc- 
ible slag oxides. 

4. Better slag-offs are obtained. 

5. Deslagging after reduction pe- 
riod is more rapid. 

6. The metal is cooled. 

Tap-mixing is particularly effec- 
tive on small heats (10 tons) but 
additional stirring is necessary on 
large heats (80 to 90 tons). 

All material added after the slag- 
off should be dry because of hydro- 
gen absorption by the bath, and slag 
volume should be small. 

Hydrogen absorption is blamed 
for such defects as seams and blisters 
on finished products, and occasion- 
ally for bleeding ingots. Few data 
are available regarding actual hydro- 
gen content of stainless melts but 
many melters take very special pre- 
cautions to avoid hydrogen absorp- 
tion by adding only dry materials 
maintaining low silicon content or 
blowing with an inert gas such as 
nitrogen. 

The difficulty of getting a large 
amount of chromium reduction on 
large heats (80 tons) as compared to 
small heats (10 tons) was also em 
phasized by D. J. Carney. It is at 
tributed to the much larger slag vol 
ume, the reaction at the slag-metal 
interface and the need for thorough 
mixing of the slag and metal by 
rabbling or by tap-mixing. Lack of 
accurate information as to the weight 
and composition of the slag in large 
furnaces makes it difficult to deter 
mine the amount of reducing agent 
required. In addition, when large 
amounts of stainless scrap are 
charged, the reduction of phosphorus 
from the slag becomes troublesome 
because it begins to reduce during 
the later stages of chromic oxide re- 
duction. Carney states: “The rela- 
tively complete reduction of phos- 
phorus is becoming more and more 
of a problem in stainless melting 
particularly with increased use of 
stainless steel scrap.” 

Silicon in the form of 75% ferro 
silicon is the preferred reducing 
agent at most plants. Although alumi- 
num or titanium may also be used, 
economic factors favor the use of 
silicon. As the silica forms, addition 
of sufficient quantities of lime or 
magnesia to hold the silica fixed in 
the slag aids in the chromic oxide 
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és Ductulty Tensile Compression 
TestingMachinestnc | 
Transverse Flex. Tester 
8811 Lyndon Ave. Detroit 38, Mich. 


You can design light weight, longer life, and econ- 
omy into your products by including N-A-x HIGH- 
TENSILE in your plans 


e@ It is 50% stronger than mild steel 

elt 

@ It has greater paint adhesion with less undercoat 
corrosion 


is considerably more resistant to corrosion. 


e It has high fatigue life with great toughness. 
e@ It has greater resistance to abrasion or wear. 
@ It is readily and easily welded by any process. 


@ It polishes to a high lustre at minimum cost. 
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And with all these physical advantages over mild 
carbon stecl—it can be cold formed as readily 


the most difficult shaped stamping 


into 


When you next start to redesign 
N-A-X HIGH-TENSILE 
Steel —long 

steel products 


get the facts on 
It's produced by Great Lakes 


recognized specialists in flat-rolled 


N-A-K Alley Division 
GREAT LAKES STEEL CORPORATION 


Ecorse, Detroit 29, Mich. . A Unit of 


NATIONAL STEEL al.’ CORPORATION 


NAX 
ca “TENSILE STEEL y 
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reduction. None of the papers give 
any accurate figures as to what the 
lime-silica ratio should be at this 
stage. All authors state that the 
efficiency of the chromium recovery 
from the slag is much greater in 
basic-lined furnaces than in the acid 
lined furnaces frequently used in 
stainless steel foundries. The effi 


crency of chromium recovery may he 


as low as 75% in large furnaces and 
as high as 95% in small ones. 
Carney’s paper emphasizes the 
stratification in the metal bath dur- 
ing the reduction period and points 


out the great importance of mixing 
the slag and metal bath. He shows 
that an 80-ton heat with a bath depth 
of 30 in. may have a chromium con- 
tent on top that is 4.5% higher than 
at the bottom. Silicon content also 
varies from top to bottom. 


E. C. Wricut 
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NEW IDEA 


Now Proven In Service 


HILL ACME @ SHEAR 


4%" size 


2 Simplicity of Design. 


Clean, square cuts. 
Low maintenance. 


You'll be amazed at it’s performance. 

- You'll be surprised at the price. 

Made in 3”, 444", 6%" sizes and larger. 
Choice of hand, semi-automatic or 


fully automatic feed. 


Full details and specifications are given in Bulletin MP-56. 


1209 WEST 65th STREET e« 


CLEVELAND 2, OHIO 


“WAL” GRINDING & POLISHING MACHINES © HYDRAULIC SURFACE GRINDERS + ALSO MANUFACTURERS OF “ACME” FORGING © THREADING 
TAPPING MACHINES © “CANTON” ALLIGATOR SHEARS + BILLET SHEARS © PORTABLE FLOOR CRANES © “CLEVELAND” KWIVES » SHEAR BLADES 


Dimensional Stability 
of Uranium 


Excerpts from 19th Semian- 
nual Report of the Atomic En- 
ergy Commission, January 1956. 


ae of the most important prob- 
ems associated with nuclear re- 
actors are the corrosion and the di- 
mensional instability of uranium. 
Since radioactive fission products 
must be prevented from entering the 
reactor system, the uranium fuel is 
usually clad in a protective jacket, 
whose effectiveness can be greatly 
impaired by dimensional changes in 
the uranium fuel during use. These 
changes also reduce the flow of the 
coolants as they pass through narrow 
channels past the fuel elements. 

Dimensional changes in uranium 
can occur as a result of thermal 
cycling (repeated heating and cool- 
ing) or irradiation with neutrons. 
The mechanisms of these two effects 
differ, but both are based on the 
fact that at temperatures below 
1220° F. the crystal structure of 
uranium has different physical prop- 
erties in the three principal crystallo- 
graphic directions. 

Thermal Cycling — As an indica- 
tion of thermal cycling effects, a 
polycrystalline rod of wrought urani- 
um can extend to about six times its 
original length after 
cycling between 125 and 1100° F. 


prolonged 


This increase in length is accom- 
panied by a decrease in diameter 
essentially no change in volume. 

Such effects occur particularly in 
wrought material because fabrication 
produces a preferred orientation. The 
greater the degree of preferred | 
orientation, the greater the  uni- 
directional growth upon thermal 
cycling. 

A less drastic effect of thermal 
cycling, found particularly with cast 
uranium, is a roughening of the sur- 
face. However, if uranium is pre- 
pared, processed, or heat treated in 
such a way as to produce a very fine- 
grained structure with completely 
random orientation, neither axial 
growth nor surface roughening will 
occur upon thermal cycling. The ad- 
dition of about 1% by weight of cer 
tain alloys can produce an indirect 
effect on thermal cycling by in- 
fluencing grain size. 

A single crystal of uranium does 
not undergo dimensional changes 
upon thermal cycling. Several mech- 
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LIRASON CURTISS-WRIGHT 
/ DET ECT IVE non-destructive 


F laws | In Metals Speeds Precision Inspection 


- in Wide Range of Industries 


Curtiss-Wright Non-Destructive Test Equipment uses 
“ultrasound” —high frequency mechanical vibrations 

for precision production-quantity inspection of forg- 
ings, rolled plate, welded tubing, extrusions and other 
metal products. 


A “search crystal’ immersed in water is electrically 
excited to produce several million cycles per second. 
The resultant vibration passed through the liquid 
readily penetrates metals .. . then bounces back from 
the front or rear surface of, or from interior flaws in, 
the material. The flaws are translated into “pips” 
visible readings on the cathode ray tube of the Curtiss- 
Wright Immerscope. The Immerscope, most important 
unit in the Curtiss-Wright test system, has a built-in 
alarm system which provides positive warning when 


m/f flaws of a predetermined size are present. Scanning 


4 


equipment for cross-sectional views, and a Flaw 
_— Recorder for keeping a permanent record of all data, 
are important accessories for complete automation in 

quality control. 


Curtiss-Wright Ultrasonic Test Systems, and other 
important developments in ultrasonics, are serving 
many of the nation’s leading industries. Complete in- 
formation and engineering assistance available on 
request. 


ENGINEERS * TECHNICIANS © SCIENTISTS 
Curtiss-Wright has permanent career positions open for INDUSTRIAL AND SCIENTIFIC PRODUCTS DIVISION 


specialists in advanced and propellers, 
electronics, nucleonics, ultrasonics, plastics and chem 
try. New 85-square-mile Research and Development Cen- 

ter at Quehanna, Pennsylvania and expanded divisional 
engineering programs are 

engineers, technicians and scie 


diversified industrial projects. . to: Engineering ORPORATION+ CALOWELL, 
Placement Department, Curtiss-Wright Corporation, 
Wood-Ridge, New Jersey. 
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in fact...forged to be ahead 


Forging has long been recognized as a superior 
method for producing tool steel billets from ingots. 


This more thorough working is one of the steps that . 


makes possible tool steels which are capable of 
maximum toughness and performance. It helps you 
produce your finest tool steel products. 


Vulcan forges all of its tool steel ingots — carbon to 
high speed steels — although forging requires greater 
skill and care. Why not take advantage of this 
assurance — Vulcan Tool Steel costs no more. 


find out more now 


Vulcan Tool Steels are available in all types, shapes 
and sizes. See your Vulcan representative, or write 
for Vulcan Tool Steel Data. 


H. K. PORTER COMPANY, INC. 


Aliquippa, Pennsylvania 


Offices in Pittsburgh, New York, Cambridge, Baltimore, Birmingham, 


Detroit, Lansing, Chicago, Milwaukee, St. Louis. 


Uranium .. . 


anisms have been proposed, based 
on the interactions of grains in the 
polycrystalline metal and the anisot- 
ropy of uranium. A completely sat 
istactory theory for the phenomenon 
has not yet been developed and work 
on this continues. 

Irradiation Effects — When a sin- 
gle crystal of uranium is irradiated 
by neutrons, it progressively elon- 
gates in the (O10) crystallographic 
direction, shrinks in the (100) di- 
rection and remains unchanged in 
the (001) direction. At 212° F., this 
dimensional instability involves an 
extension of about 50% after suffi 
cient irradiation to cause fission of 
0.1% of the uranium atoms. The ac 
companying changes are negligible. 

When polycrystalline rod samples 
with a high degree of preferred 
orientation are irradiated, the rate of 
growth may be as much as twice that 
of a single crystal; other things being 
equal, the rate of linear growth be 
comes greater with increasing cold 
work and also becomes greater with 
decreasing grain size. 

Irradiation also can roughen the 
surface by the individual grains 
growing in different directions. This 
is most noticeable in coarse-grained 
samples. 

A third type of dimensional change 
is due to an increase in volume, but 
is much smaller than irradiation o1 
thermal cycling extension. (Increase 
in volume is on the order of 1% after 
0.1% of the uranium atoms have fis- 
sioned, as compared to a_ possible 
100% increase in length of a highly 
oriented polycrystalline sample for 
the same irradiation.) This change 
is thought to be due to internal por- 
osity in addition to the extra volume 
of the fission product atoms, since 
tHe latter does not quantitatively 
account for the effect. 

Several means of decreasing or 
eliminating the dimensional changes 
of uranium under irradiation have 
been developed. Fabrication tech- 
niques and heat treatments control 
the grain size and obtain a random 
orientation. Dimensional stability can 
also be greatly enhanced by addi- 
tions of chromium, molybdenum, and 
zirconium alone and in combinations, 
which refine and randomize the grain 
structure through heat treatment. By 
using still greater amounts of these 
alloying elements, a crystal modifica- 
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"WHAT'S NEW AT BRISTOLeee 


MARCH 


AUTOMATIC CONTROLLING, 


BRISTOL 


CONTINUOUS STANDARDIZATION WITH NO DRY 
CELLS: Bristol Dynamaster Potentiometers with 
No-Batt Continuous Standardization which elim- 
inates need for dry cells. Results: no interruption 
in operation for standardization, no batteries to 
replace. 


A MODEL FOR EVERY REQUIREMENT: Dynamaster 
Potentiometers are available as single-pen, two-pen, 
and multiple-record (up to 24 points) strip-chart 
instruments and as round-chart instruments. 


action. 
New high-torque, 


millivolt. 


ELECTRONIC DYNAMASTER® POTENTIOMETERS 


FREE-VANE ELECTRONIC PYROMETER CONTROLLERS 


* Very minute changes in temperature at the control point (less than 0.003” 
on scale) closes or opens the Thyratron-operated relay with positive trigger 


greater accuracy — Alnico V magnet - 


FOR MORE FACTS about these three rugged Bristol Furnace and 
Oven Controls write for free Bulletin P1260 today. It's a 48-page 
booklet of useful data, specifications, control diagrams and prices 
for every type of automatic heating control. The Bristol C ompeny. 

5.5 


Three Ways Better Temperature 


ELECTRIC AND PNEUMATIC CONTROLLERS. Both strip- 
and round-chart instruments are made in a very 
wide variety of controllers that meet every furnace 
and oven control requirement, including the fol- 
lowing in a great many forms: 

Electric Control — on-off, average position, propor- 
tional input, 3-position, proportioning, proportional 
with automatic reset, and time-program. 


Pneumatic Control — on-off, proportional, and pro- 
portional with reset. 


rugged millivoltmeter measuring mechanism gives 


and a sensitivity of 15 ohms per 


* Seporete control units are plug-in. 
Wide variety of models - 
eter controllers in ranges up to 4000°F for L, H, 
control and for L and H with proportional input control. 


available in thermocouple and radiation pyrom- 
LH, LOH, and LNH 


106 Bristol Road, Waterbury, Conn. 


BRISTO 
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RECORDING AND TELEMETERING 


BRISTOL'S 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 


INSTRUMENTS 
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you can get this 

brilliant finish 
directly on 
zinc die castings! 


No electroplating--no 
mechanical finishing! 


PART AS CAST 


NEW 
TIRIDITE) (Cast-Zinc-Brite) 


brightens zinc die castings by chemical 


TREATED WITH NEW IRIDITE 


polishing, protects against corrosion 


NOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zine die-cast parts . . . without mechanical finishing, with- 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite) solution. Even surface blem- 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis. No special equipment. No specially trained personnel. 
Just a simple chemical dip for a few seconds and the job is done. 
And, this new Iridite has been tested and proved in production. 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes . . . 
also guards against blueing or darkening by eliminating zinc plate 
formerly required in bright chromate finishing of zinc die castings. 


AS A BASE FOR ELECTROPLATING—lLower mechanical finishing costs are 
possible where plated finishes are required since the brightness pro- 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU what Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaluation. Or, for immediate information, call in your Iridite 
Field Engineer. He's listed under "Plating Supplies" in your classified ‘phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 


bidite is approved under governme 


Aico Researce Prooucrs 


4004 06 MONUMENT STREET BALTIMORE MO 


of iridite finishes ter Corresion Protection and 


Uranium .. . 


tion can be obtained at room tem- 
perature which has excellent dimen- 
sional stability under irradiation. 

Of the several mechanisms which 
have been advanced to explain the 
growth of uranium under irradiation, 
the most promising is based on the 
anisotropic diffusion of displaced 
atoms and vacancies produced in 
the lattice by irradiation and fission. 
The theory advances the idea that 
the displaced uranium atoms diffuse 
preferentially in the (010) lattice 
direction, thus causing growth in that 
direction. 

This research is being conducted 
at many laboratories including the 
Argonne National Laboratory, Knolls 
Atomic Power Laboratory, Hanford 
Atomic Products Operation, Sylvania 
Electric Products Co., and North 
American Aviation, Inc. 

Low Temperature Irradiation - 
Some other byproducts of uranium 
researches are of interest. 

The regular array of atoms in a 
crystal is thrown into disorder by 
fast particle bombardment, but much 
of the disorder is thermally unstable 
even at low temperatures. To under 
stand the disordering process, it is 
necessary to examine both the na 
ture of the unstable disorder and the 
annealing process in which order is 
restored, 

To this end an experimental facil 
ity for the irradiation of solids at 
temperatures in the neighborhood of 
20° K.(—253° C. or —420° F.) has 
been installed near the center of the 
graphite reactor at Oak Ridge. It 
consists of a chamber which is cooled 
by a helium refrigerator. The rate 
of disordering in specimens held in 
the reactor at this very low tempera 
ture of 20° K. has been measured for 
a number of metals and alloys, using 
the increase of electrical resistivity 
as an index of lattice expansion 

There is apparently a wide varia 
tion in both the disordering rate and 
the thermal stability of lattice dis- 
order for the metals studied. The 
order of their increasing rates of re- 
sistivity change is gold, copper, 
brass, aluminum, nickel, cobalt, iron 
zinc, Cu,Au (disordered or- 
dered). Appreciable recovery follows 
warming the specimen to room tem- 
perature except for iron and zine, 
which require higher temperatures. 


E. E. T. 
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Flame hardening set-up shows an application 
of Selas “Superheat™ burners at the Wiedermann 
Machine Co., Philadelphia. 


grouped like this, high temperature effects are 
intense. In this service, Inconel jackets give 
With burners 5 times the life 


any other alloy tried. 


Sheathed with Inconel 


“Superheat” Burners last 5 times longer 


“Inconel shells 

mean big savings 

a for our customers,” 
Selas says 


These “vest- por ket” Selas furnaces 
blast out heat at rates on the order of 
2000 feet per second . . . 40,000,000 
BTU ‘ft’. Jet action is so strong, work 
ples es are sometimes heated, formed, 


and delivered by thermal impact alone. 


Metal burner shells used to burn out 
fast. In one severe application, jackets 
averaged only 100 hours. Now, Inconel 
sheathing gives a minimum of 500 


hours. 


“In this operation (surface harden- 
ing).” says Selas, “Inconel shells cut 


on 


costs approximately 70%. 
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What’s hot in your shop? 


Whatever it may be, chances are, 
Inconel can handle it Here are three 


reasons why 


1. Inconel stays usefully strong 
up to 2100°F., 
shock. 


2. Inconel resists oxidation, hy- 
drogen embrittlement, many 


resists thermal 


other types of corrosion. 

3. Inconel is easy to form, ma- 
chine, weld... available in all 
commercial forme. 


\ new Ineo book 
let, “Keep operat 
ing costes down, 


Whee Up 
when tempera 


tures go up” sug 
geste many waye 
to use Inconel and 

other Inco heat resisting alloys effec 
tively. Dozens of types of equipment 
shown. Write for a copy 


The International Nickel Company, Inc. 


67 Wall Street 


INCO, Nickel Alloys 


New York 5, N.Y 


Inconel s « « for long life at high temperature 
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NOW — IN EASY TO 
HANDLE 50 POUND 
DOUBLE BURLAP BAGS 


Is your present abrasive 
tough enough to prove itself in 
performance? You can’t judge an 
abrasive by looks, claims or prom- 
ises. The only test of any abrasive 
is its cost per ton of castings cleaned. 
Because of exclusive metallurgical 
characteristics, Malleabrasive 
gives you the lowest cost per ton 
cleaned of any premium abrasive 
on the market! This has been 
proved in hundreds of production 
tests by users throughout the coun- 
try. Prove it in your own produc- 
tion test—put muscle behind your 
blast cleaning with Malleabrasive! 
We GUARANTEE that Malle- 
abrasive will give you lowest cost 
per ton of castings cleaned. 

To order Malleabrasive, or for 
additional information on running 
a test, contact Globe Steel Abra- 
sive Co., Mansfield, Ohio. 


Sold and recommended by Pangborn Corporation, Hagerstown, Md. 


Structure and Properties 
of White Iron 


Digest of “The Structure and 
Mechanical Properties of White 
Irons”, by W. J. Williams, 
Metallurgia, Vol. 52, Sept. 1955, 
p. 129-134. 


He Brirish Cast Iron Research 

Association has found a serious 
scatter, as great as plus or minus 
20%, in the mechanical properties of 
specimens cast from a single melt of 
white cast iron, A study of the micro- 
structure of this alloy was under 
taken to explain the reason for the 
difference. 


Commercial white cast irons are 


usually hypo-eutectic, the structure 
showing primary dendrites that were 
originally austenite but transformed 
to pearlite on cooling through the 
critical point. With higher carbon 
there are fewer dendrites. The den- 
drites tend to be elongated perpen 


dicular to a chilled face of a casting 
and are especially long and narrow 
in iron cast hot (2590° F.) and 
shorter and almost equiaxed in cast 
ings poured cold (2320° F.). The 
appearance of the fracture is not 
affected by this difference in the 
dendrites in hypo-eutectic white iron. 

Hypereutectic white iron, in 
which the primary phase is cemen 
tite, has much coarser cementite 
needles when cast hot than when 
cast cold, Fractured surfaces show 
this difference, those of the iron cast 
cold appearing much finer. Thus the 
fracture appearance of white irons is 
governed by the carbide phase. 

The scatter in mechanical test re- 
sults from a single melt has made 
the investigation of the effects of 
composition on mechanical properties 
too difficult (apparently) to be at- 
tempted. It is not due to defects in 
specimens or testing procedure, It 
was observed, however, that the 
strengths were higher (by 50% in 
one instance) when the fractures 
were fine than when they were 
coarse, both kinds of fractures being 
obtained from the same iron cast in 
the same mold. 

Macrostructures observed by 
oblique illumination showed the 
same differences as the fractures 
but the dendritic structures revealed 
by vertical illumination were similar 
for the specimens having both coarse 
and fine fractures respectively. This 
was because the pouring tempera- 
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Vacuum- melted steel 
boosts bearing life 620% 


Not long ago, an anti-friction bearing manufacturer compared bearings fabricated from 
air-melted Halmo (1 vanadium, 0.65 carbon, 5 chrome, 5 molybdenum, balance iron) 
steel with bearings of the same steel made by vacuum melting. Test conditions were 
identical: heavy overload—high speed—400F —oil jet lubrication 
Results were decisive: maximum life of the air-melted bearings was 150 hours .. . 
the average life of the vacuum-melted or FERROVAC® Halmo bearings was LOS8O 
Air melted Halmo X100 hours—6.2 times better! 
This marked difference is explained by the photomicrographs at the left. Note the 
air-melted alloy. Here inclusions are warnings of early bearing failure 
But note the absence of these impurities in the FERROVAC Halmo steel. They were 
literally sucked out of the molten metal during the vacuum process. The result is 
cleaner steel that’s stronger, tougher, more resistant to wear and fatigue. And. in 
bearing applications, this means substantial reduction of the scatter band (spread of 
failures) .. . virtual elimination of early failures 
Vacuum Metals Corporation, pioneer in development and leading producer of 
FERROVAC Halmo X100 vacuum-melted metals, now has them available in tool. high speed, stainless and alloy 
steels—in most sizes and grades—as well as special ferrous and nonferrous alloys. For 
help with metal problems that vacuum-melted alloys might solve please write us, 
describing them ‘n as much detail as possible. Vacuum Metals Corporation, P.O. Box 
977, Syracuse 1, New York 


VACUUM METALS CORPORATION 
Jointly owned by Crucible Steel Company of America and National Research Corporation 
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ace load of parts process- 
ing in work chamber. Box 
B—tfully loaded, pre-heats 
in the upper vestibule. Box 
C—fully-loaded, waits on 


Box A completely proc- 
essed, moves out to eleva- 
ator and is lowered into 
quench; bringing pre- 
heated Box B to loading 
level. Box B is pushed into 
heat chamber and door is 
closed. 


S-RELOADING CYCLE 


After proper interval, 
outer door is opened. Box 
Cis placed on upper eleva- 
tor and raised to pre-heat 
position as Box A is lifted 
from quench and removed 
from lower elevator. 


Sealed Cycles; double door seal 
affords complete flexibility of 
processing without exposing heat 
chamber to air contamination. 


12045 Woodbine Ave., Detroit 28, Mich. 


Phone: KEnwood 2-9100 


Upper vestibule is easily adapted for slow 
cooling. Quench is adaptible for inter- 
rupted quenching. - 


Four” WITH 
MECHANIZED, BATCH- 
TYPE, CONTROLLED 


White Iron. . . 


tures, which control the size of the 
dendrites, were the same. The ap- 
pearance of the fractures, however, 
is controlled by the carbide, and 
micro-examination revealed a differ- 
ence in the form of the eutectic. The 
major difference was the relatively 
discontinuous nature of the cemen- 
tite particles in the specimen with 
the fine fracture, and their more 
diverse orientation. The eutectic 
probably started to solidify at a 
larger number of points in that speci- 
men. The progress of the fracture in 
it would be retarded by more 
changes in direction. 


G. F. Comsrock 


Errors in 
Hardness Testing 


Digest of “The Errors Intro- 
duced Into Diamond Pyramid 
Hardness Testing by Tilting the 
Specimen”, by T. O. Mulhearn 
and L. E. Samuels, Journal of 
the Iron and Steel Institute, 
Vol. 180, August 1955, p. 354 
to 358. 


ccurnate Vickers hardness deter- 

minations require that the in 
denter axis be perpendicular to the 
surface of the specimen. Quantita- 
tive information on the relation 
between the degree of tilt of the 
specimen and the error in hardness 
reading is reported in this paper. 

The alloys used for testing were 
selected to give a Vickers hardness 
range of 83 to 715. A commercial 
Vickers hardness tester was used and 
the test specimens were tilted with 
tapered blocks. Four of these blocks 
were tilted between 1° 58’ and 7° 
57’. The direction of the tilt with 
reference to the diagonals of the 
indenter (“rotation angle”) was also 
varied from 0 to 45°. Tests in the 
flat position were made adjacent to 
those in the tilted position. The diag 
onal lengths were all measured in the 
flat position. 

On tests with zero rotation and 
about an 8° angle of tilt it was always 
found that the diagonal in the dire« 
tion of slope is greater than its true 
diagonal while the other diagonal is 
always less. The larger diagonal is 
about 18% longer and the shorter 
one about 11% shorter than its true 
value. The average length of the 


two diagonals was thus greater by 
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LON way... 


Whenever demand outdistances supply you have prob- 
lems. But any problem can be solved when all hands 
cooperate. If you keep in mind these “rules of the road”’ 
you will be able to add extra mileage to the supply .. . 


1. If you have a D.O. rating, give it to your supplier—it helps 
him get the necessary nickel, and protects your position on 
his schedule. 


2. If you are going to cut plate into smaller pieces, give your 
supplier the option of furnishing small pieces. 


3. Plan ahead as much as possible, so your supplier has a 
reasonable chance to meet your delivery requirements. 


4. If an alternate analysis or a slight variation in gage is 
acceptable, let your supplier know. 


5. Buy “‘cut-to-shape” pieces and reduce your time and costs 
of handling scrap. 


6. Clean out your stainless scrap so that it can get back 
into production. 


7. Order only what you need in stainless plate—to exact size. 


Put these simple rules to work . . . it will help you, and 
all of us, stretch the supply to the limit. 


SSS A AQ 


7  Staintens Steels Exclusively 


te + Plate Products + Forgings « Bars + Sheets (No. 1 Finish) 
THORNDALE, PENNSYLVANIA 
District Bales Ottfices in Principal Cities 
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Wilson ‘“Rockwell’” 
Hardness Testers 


IsHARDNESSan 
important factor in your business? 


e If your business involves metals, successful operation often 
requires exact knowledge of the proper hardness of the materials 
you make or work with. 


In heat treating departments + 
WILSON “ROCKWELL” testing of 
hardened and tempered steels 

is universal, 


In metallurgical laboratories 

They provide means for 
establishing thousands of hard- 
ness specifications. 


In the tool room 

They are relied upon for 

absolute guidance as to the 

hardness of tools and the metals 
to which they are applied. 


q In the inspection 
department 


Inspection of parts to see that 

they actually meet specifica- 
tions is an important use of 
WILSON “ROCKWELL” hardness 
testers. On the inspection line 
they help insure the quality of 
the product, reduce defects, and 
retain the good name and repu- 
tation of the manufacturer. 


In the production department > 
WILSON “ROCKWELL” hardness 
testers are ideal for use in 
production testing. The test, 
complete from work insertion, 
loading procedure, feeding, re- 
moval of work piece—is a mat- 
ter of three to five seconds 
depending on the skill and 
dexterity of the operator. 


@ For complete information on “witson rockweit” Hardness Testers call 
or write today. There is a WiLson model to meet every testing requirement. 


*Trademark registered 
WILSON "ROCKWELL" 
the world’s standard of hardness accuracy 
A¢gCcoO Wilson Mechanical Instrument Division 


AMERICAN CHAIN & CABLE 


230-F Park Avenue, New York 17, N.Y. 


Hardness Testing . . . 


3 to 4% for tilted tests. Rotation of 
tilt direction, variation of indenting 
load and type of material did not 
increase this error. 

From extensive testing the error 
in Vickers hardness number averaged 
about 0.7% with 2° tilt, 1.5% with 
1°, 3.3% with 6° and 7% with 8° 
The maximum error on a single test 
can exceed twice the average error 
so three to five readings are recom 
mended to reduce the probable error. 
Errors exceeding 1% are unlikely if 
the tilt angle is 2° or less. A 3% error 
or more is likely if the angle of tilt 
exceeds 4", 

The best method for determining 
if a specimen has been tilted is to 
measure the segments of each diag- 
onal from the interception. The ratio 
of the longer to the shorter segment 
is an indication of the angle of tilt 
This ratio varies with both the tilt 
angle and the rotation angle. A given 
ratio indicates only that the tilt angle 
is within a certain range. For in 
stance, if the ratio is less than 1.2, 
the tilt angle was less than 2°; for 
a ratio of 1.3, the tilt angle would 
have been 2 to 3°; for a ratio of 1.5, 
tilt angle of 3.3 to 4.39; for a ratio 
of 2, tilt angle of 5.3 to 7.5°. 

A tilt angle of 2° should be the 
maximum permissible in hardness 
testing. Although this would permit 
errors of 0.5 to 1%, a higher standard 
is too difficult to maintain. Measur- 
ing the diagonal-intercept ratios of 
the impressions is recommended for 
control because the asymmetry of 
an impression made with 2° tilt is 
very difficult to detect with the 


microscope. — 
G. F. Comsrock 
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OFFERS 


the most advanced 
Salt Bath Furnaces 


FOR.... 


BATCH 


CONVEY ORIZED 
TYPE 
WORK 


ALUMINUM 
BRAZING 


UPTON ELECTRIC FURNACE CO. 
16808 Hamilton Avenue 
| Detroit, Michigan 


Phone: Diamond 1-2520 
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HEAT TREATING 
FURNACES 


for 
Every Heat Treating 
Process 


* 
CONTROLLED 
ATMOSPHERES 
* 
DIRECT FIRED 
* 
CIRC-AIR DRAW 
FURNACES 
* 
CIRC-AIR NICARB 


(CARBONITRIDING) 


Specially Engineered 
for 
Your Particular Needs 
. 


GAS OIL © ELECTRIC 


The Buyers Guide 
For Metals Engineers 


More than two thousand satisfied users 
WILL TESTIFY YoU 


SAVE 3 WAYS 
WITH A LUCIFER FURNACE 


1—Save on First Cost 
CHECK THESE PRICES 

Furnace Size 2000 

00 

1500 00 
Complete with 100°. automatic 

electronic controls 


3—Save on Maintenance 


Finest ateriale are int Lucite 


furnaces ore heat retent or 

Elements are Guaranteed, tong tived. trowhle free 
WRITE FOR FREE LITERATURE, specifications 
and price list of Lucifer Furnaces in wid nqe 
of sizes—top loading and side loo types 
Engineering advic itheut obliga Write, 
wire or phone to 


LIST 


» 
> 
Metal Progress 
eee 
iy | 
| 
WORK 
} 
600.00 
ayo oo 
1100 
1600 00 
| 2—Save on Man Hours 
Operate attentio weite controls 
EXACT. They reect heat 
and veta SPECIFIED temperature without varia 
a tu ace 
NOUSTRI 
EaUIPMENT 
LIST N PAGE 152 LIST N } N IN N PA y GENO. 122 ‘ 
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Makes SMALL PARTS 
GROW ... in Value! 


Carbonitriding by 
LAKESIDE 


Plus these comprehensive, complete scientific steel 
treating services: Electronic Induction Hardening, Car- 
bonitriding, Flame WUardening, Heat Treating, Bar 
Stock Treating and Straightening (mill lengths and 
sizes), Annealing, Stress Relieving, Normalizing, Pack, 
Gas or Liquid Carburizing, Nitriding, Speed Nitriding, 
Acrocasing, Chapmanizing, Cyaniding, Sand Blasting. 
Laboratory Physical Testing. 


S418 LAKESIDE CLEVELAND 14, OHIO HENDERSON 19100 


IST NO, 43 ON INFO-COUPON PAGE 152 


WHATEVER YOUR HEAT TREATING PROBLEM MAY BE —— FREE == 


the QUENZINE STORY 


Low priced, more readily available carbon 
steels can often replace alloy steels when 
quenched in Beacon 

Quenching Oils with 

QUENZINE added 

there is a helpful Holden brochure that provides cngi- 
| : neering data and assistance for you. Let us send the booklets ne other Beacon Brand 


that relate to your operations —with bli ., Heat Treating Com- 
y out obligation, of course « 


HOLDEN METALLURGICAL PRODUCTS GIVE 
YOU MORE FOR YOUR MONEY... REQUIRE 
LESS SUPERVISION...HAVE PROVEN PER- 
FORMANCE AND PROVEN GUARANTEES... 


ALDRIDGE 
THE A. F. HOLDEN COMPANY —s INDUSTRIAL OILS, Inc. 


MANUFACTURING PLANTS 


(DETROIT, MICH. LOS ANGELES, CALIF, NEW HAVEN, CONN. 
(BRoodway 3-5405) (LUdiow 1-9153) (STote 7-5885) 


LIST NO. 27 ON INFO-COUPON PAGE 152 
LIST NO, 127 ON INFO.COUPON PAGE 152 


TREATING EQUIPMENT BASKETS TRAYS 
FIXTURES RETORTS PARTS 


THE COMPLETE 
W 


4 
Stanwood 


4817 W. CORTLAND ST HICAGO 39, ILLINOIS 


STANWOOD 
CATALOG 


NO. 12 ON INFO. 
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After 4 months of 24 hour-a-day, 


5 days-a-week use, customer found no signs 


of warping or corrosion. Neither extreme 
high temperatures nor long hours in the 


for all your heot 

treating requirements — 

to resist acid, heat, abrasion 

or exposure. Every weave, metal 
or alloy. Ask for Literature 


carburizing, molten salt bath, 
quenching or cleaning applications 
had any adverse effects 


Easier looding and unloading. 
Moximum number of ports 
ina minimum spoce 

Largest possible surface crea 
of each part exposed 

Perfect draining and cleaning, 


Applies 1 to 10,000 gram loads 
Write for Bulletin 
Kent Cliff Laboratories Div. 
The Torsion Bal Cc y 


CLIFTON NEW JERSEY 


If you want to perform 
Tensile or Brinell testing operations 


quickly and simply—contact 


Detroit Testing Machine Company 
9390 Grinneil Ave. « Detroit 13, Mich. 


LIST N 4 ON INFO-C PON PAGE i152 
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SOLVED with 


MAGNETIC ANALYSIS 
MULTI-METHOD EQUIPMENT 
Electronic Equipment for non-destruc- 
tive product pection of steel bors, 
wire rod, and tubing for mechanical 
faults, variations in composition and 
physical properties. Average inspection 
speed 120 ft. per minute 
Over 50 steel mills and fabricators 
ore now using this equipment. 


HARDNESS TESTING 
SHORE SCLEROSCOPE 


Pioneer American 
Standard Since 
1907 


Available in Mode! C-2 
(illustrated), or Model 
D dial indicating with 
equivalent Brinell 
Rockwell C Hardness 
Numbers. May be used 
freehand or mounted on 


bench clamp. 
OVER 40,000 
IN USE 


SHORE INSTRUMENT & MFG. CO., INC 
90-35M Van Wyck Exp., Jamaica 35, N.Y. 


MAGNETIC ANALYSIS 
SPECIAL EQUIPMENT 


Electronic Equipment for non-destruc- 
tive production inspection of non-mag- 
netic stainless steel bars, and both 
seamless and welded tubing for mechan- 
ical faults, and for variations in compo- 
sition and physicol properties. Average 
inspection speed 200 ft. per minute 


Accurate tensile specimens machined 
from .002"-.125”" ferrous & non fer- 


rous metals in less than three minutes! 


"Convert Routine Dollars into Research 


SIEBURG INDUSTRIES 


HORSE PLAIN ROAD @ NEW BRITAIN, CONN, 


MAGNETIC ANALYSIS 
DEMAGNETIZERS 


Electrical Equipment for rapid and 
efficient demagnetizing of steel bors 
and tubing. When used with Magnetic 
Analysis Multi-Method Equipment, in- 
spection and demagnetizing can be 
done in a single operation 


MAGNETIC ANALYSIS 
COMPARATORS AND METAL TESTERS 


Electronic Instruments for production 
sorting both ferrous and non-ferrous 
materials and parts for variation in 
composition, structure and thickness of 
sheet and plating 


MAGNETIC ANALYSIS 
MAGNETISM DETECTORS 


inexpensive pocket meters for indi- 
cating residual magnetism in ferrous 
materials and ports 


mene 


For Details Write: 

MAGNETIC ANALYSIS CORP. 

47-44 Twellth St., Long Island City 1, 
“THE TEST TELLS” 


LIST NO. 51 ON INFO-COUPON PAGE 162 
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VIDIGAGE® 
AUTOMATIC THICKNESS GAGE 


21” Cathode-Ray Tube; 

Direct-Reading Scales; 

Any Range between 0.005” and 2.5”; 
Accuracies from 0.1% to 1.0%; 

Cables up to 1000 feet for remote testing. 


AUDIGAGE® 
PORTABLE THICKNESS GAGES 


Bottery Operated; wide thickness range; 
Model 5, 0.060” to 12”; Model 5a, 0.040” to 12”; 


SONOGEN® 
ULTRASONIC-POWER GENERATORS 


RANSON 


for fast, thorough metal washing and de-greasing; 
Outputs from 100 Watts to 25 Kw. 


development 


NSTRUMENTS, inc. et 


STIFFNESS TESTER 


Determines initial, basic stiffness or 
resilience of sheet and wire specimens 
Each test range provides wide applica- 
tion. Dial magnifications up to 100 times 
scale reading. Test length, angle of de- 
flection and rate of loading are stand 
ardized for accurate results between 
laboratories, Readings taken directly 


from dial. 
THE NEW 
TABER 
DIHEDRON 


Utilizing a large 

octahedral dia- 

mond driven in oscillating motion, this 

tester more accurately measures any ma- 
terial for hardness and toughness. 


A PROVEN 
DEPENDABLE SOURCE 


FOR BETTER GRADE INVESTMENT 
CASTINGS IN FERROUS AND 
NON-FERROUS METALS 


Special Feature 
Nickel content 

held to 35% min 
imum — 36% 


moaonzimum 
STAINLESS STEEL PART for milk 
bottling unit formerly machined 
from solid stock 
Only finish oper 
ations required 
are reaming small 
dia. of counter. 
bored hole and 
drilling and tap 
ping for set screw 


LIST NO. 4 ON INFO.COUPON PAGE 152 


BARBER 


ww) Impressor 


for quick, on-the-spot hardness testing 
of non-ferrous metals and plastics 


Simple to operate - BIveS an instant, depend- 
able measure of hardness. Operates on principle 
of forcing a spring-loaded indenter into the sur 
face with the amount of penetration registering 
on a dial indicator. Can be us ued in any position 

tamper proof compact . rugged, yet 
weighs only 12 oz. Tho eae used by industry. 
Write today for complete details 


Barber -Colman Company 
Dept. A, 1218 Rock St., Rockford, Illinois 


N é 4 INE N A 


WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


STAINLESS SCREW CO. 


> Stamm 647 Union Bivd.. Paterson 2, N. J 
=Telephone: Little Falls 4-2300 
mee Direct NEW YORK Tele WI 7-904! 


GET A BID FROM 


HOOVER 


SPECIALISTS IN THE FIELD OF 


Die Castings 
SINCE 1922 
Aluminum and Zinc 


THE HOOVER COMPANY 
Die Castings Division 
North Canton, Ohio 

LIST NO. 74 ON INF N PA 
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* Coated, Straightened 
© Cut © Coiled and Spooled 


TUBING ROLLS 


AND 


FORMING ROLLS 


North Rendell 22, 
Phone: MOntrose 2-6100 


To Your Specifications or Ardcor Design—for all makes of machines 


DESIGNERS AND MANUFACTURERS: All Sizes and Spindle Diameters 
of Roll Forming Machines, Welded ond Lock-Seam Pipe and Tube Mills 
® Forming Rolls, Tubing and Pipe Rolls © Straightening, Pinch and 
Leveller Rolls ® Cut-off Machines 


American ROLLER DIE CORPORATION 
29550 Clayton Avenue © Wickliffe, Ohio 


Automatic Weld 
All Analyses 


A CABLE SPLICED 
IN 10 seconps! 


Reduce your assembly problems and costs. 
Our shapes continuously formed, with high 
degree of accuracy, from ferrous or non- 
ferrous metals. Write for Catalog No. 1053. 


ERICO PRODUCTS, INC. 
Complete Arc Welding Accessories 
2070 E. Gist Place, Cleveland 3, Ohio 


376) OAKWOOD AVE. * YOUNGSTOWN, OWIO Write for Caddy Catalog 


in providing the correct— 
Stainless and Heat Resistant Arc Welding Electrodes 


MAURATH, INC. 


. His years of experience and leadership 
—place a trusted guarantee back of your welding operations. 


10. 71 ON INFO.CC 


ctrode.. 


Get these important 
FIELD REPORTS 


on LYKOTE® Lubrication with 


MOLYKOTE® LUBRICANTS 


...@ “MUST” in every metalwork- 
ing shop and design department 


Ask the Man Who KNOWS Stainless Welding... 


- hundreds of case histories from 
customer files .. . prepared especial- 
ly for the metalworking industry . . . 
send for them today. 
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$60,000 WASTED .+ every $100,000 paid for electroplating gold 


is not an unusual loss — as we find regularly in our work with Electro- 
platers. Such exorbitant waste is often due to outmoded equipment and 
inefficient electroplating methods and solutions. With Technic aqueous 
gold solutions and Technic-engineered installations, we bring existing 
operations under scientific control —and initiate new operations 
custom-enginecred to do the job right. We correct wasteful conditions so 
effectively that your cost can drop to a record low figure. At the same 
time, you increase efficiency and achieve predetermined standards of 
deposition that can be repeated indefinitely. Without obligation, our 
Engineering Service is available to estimate how much gold you are now 
wasting — and to advise you how to stop this needless loss. Every 
proposal we make is backed by successful expericnce with problems like 
yours. Write TECHNIC, INC., 39 Snow Street, Providence, R. I. — 


makers of the world’s best soluble gold and rhodium. 
Abrasive Wheels — Cut-off Wheels 
Finishing Wheels—Diamond Wheels 


Custom-made for your specific 
material removal problems 


Advertisement 


NO 124 ON INFO.COUPON PAGE 15? 


Foundry Snagging—Billet 
Surfacing—Centerless Grinding 


Cutting and Surfacing concrete 


granite, and marble | BRIGHT GOLD 


"“Moldiscs” for rotery sanders 


SSF 
BRIGHT GOLD PROCESS 
Bearing Race Grinding without scratch FOR INDUSTRIAL and 


d Finishi 
Finishing Tools pow ee brushing or DECORATIVE USES 


Cutting-off—Wet or Dry Bars, Tub- buffing! . Exceptionally hard deposits — twice 


ing, Structurals, etc. Foundry Cutting the hardness of conventional 
—standard and reinforced wheels gold plating. 


Grinding Carbide Tipped Tools . Operates at room temperature — re- 
quires absolute minimum control. 


f me . Excellent metal distribution and 
Write to Abrasive Wheel “throwing power.” 


SEL-REX PRECIOUS METALS, INC. 


MANHATTAN RUBBER DIVISION — . = Dept. BB, 229 Main Street 
92 TOWNSEND ST. © PASSAIC, Belleville 9, N. J. 


LIST NO, | ON INFO. COUPON PAGE 152 LIST NO. 108 ON INFO COUPON PAGE 14? 


CiRCO VAPOR DEGREASERS__targe COPPER 


Or small—automatic or manual oper- TITANIUM © BRONZES @ ALUMINUM 
ation COPPERWELD + SILVER PLATED WIRES 
CIRCO METAL PARTS WASHERS__ OTHER NON-FERROUS 


custom engineered to suit your pro- 


duction needs ROUND WIRE FLAT 
CIRCO-SONIC DEGREASERS __ new- gor 


— est development—cleaning by ultra- SPRINGS 
EQUIPMENT COMPANY sonic vibration FORMS 


119 Central Avenue, Clark (Rahway), N. J. CIRCO-SOLV (Trichlorethylene) and ge 
Offices and warehouses in principal cities PER-SOLY (Perchlorethylene) — high 


purity ow cot solvent LITTLE FALLS ALLOYS 


INCORPORATED 
189 Caldwell Ave. + Paterson 1, N. J. 
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URPOSES 
purity, low-cost solvents 
FREE! Write for 32-page CIRCO Degreasing Manual 
NO PAGE 152 
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for de-greasing — pickling 
anodizing — plating 
materials handling 
small-parts storage 


of any size and shape — 
any ductile metal 

by 

THE C. O. 


JELLI 


for all 


industrial 
requirements 


MFG. CORP. 
28 Pequot Road 
Southport, Conn. 


FABRICATED MONEL 
PICKLING EQUIPMENT 
¢ Hairpin Hooks * Sheet Crates 
Steam Jets Chain 
Mechanical Bar, Tube and Coil Picklers 


THE YOUNGSTOWN mel Dine & ENGINEERING CO. 


YOUNGSTOWN, OHIO 


OAKWOOD AVE. 
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WHITELIGHT 


your comprehensive independent 
source of magnesium alloy 
Tubes © Rods © Shapes * Bars 
Holiow Extrusions Plate Sheet 
© Pipe * Wire © Welded and 
Riveted structures and assemblies 


WHITE METAL ROLLING 


& STAMPING CORP. 
82 Moultrie St., Brooklyn 22, N. Y. 


Sales Office 
376 Latayette St., New York 3, N. Y. 
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T "SYSTEM 


Grade "B" 
FERROUS 


Eliminates . . . 
Rust 
Fire Hazards 
Toxicity 
Dermatitis 
Degreasing 


Specify Grede 


755 BOYLSTON STREET 
BOSTON 16 MASS 


METAL PROCESSING 


Write tor free somple brochure 


RODUCTION SPECIALTIES, 


a proven 
BLACK FINISH for 
STAINLESS STEEL 


LOW TEMPERATURE 


Du-Lite 3-0 blackening can be 
operated at 240°F or less, much lower 
than other processes require for black- 


ening stainless. 


NON-DAMAGING 


Low-temperature 3-0 process colors 
without surface damage, virtually elimi- 
nates costly spoilage of finished ports. 


ECONOMICAL 


3-0 bath is stable throughout its long 
life, requires only replacement of 


normal dragout. 


EASY, SAFE OPERATION 


Du-Lite 3-0 requires no corboys, special 
equipment, or unusual safety precaution. 
Ordinary cleaning rinses, low operating 
temperatures and cold water final rinse 


eliminate processing dangers, 


GUARANTEED 


Du-Lite 3-0 is made and guaranteed by 
Du-Lite, the metal finishing speciolists. 
Depend on Du-Lite for all your cleaning 


and finishing problems. 


§ DU-LITE CHEMICAL CORP. 
MIDDLETOWN, CONN 

Send more information on Ovu-Lite 3-0 

Send information on metal finishing products 
Hove your representative coll 


= 


> 
a 
= 


Stote 


Du-Lite 


METAL FINISHING SPECIALISTS 


> A 
CE - 
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QUEOUS SYSTEMS 


Grade “C-W-25" 


Non-flammable 
Non-toxic 

Aqueous Oily Film 
Protects Ferrous Parts 
for long Periods 
Indoor Storage 


Write for free sample and brochure 
Specify Grade *'C-W-25"' 


ODUCTION SPECIALTIES, INC. 


755 BOYLSTON STREET 
BOSTON 16, /AASS 


< 


> 
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RIGID-tex Metals Reduce Costs, 
Increase Strength, Improve Appear- 
ance and Reduce Maintenance, See 
Sweets Design File la/Ri or 
write us direct for complete 


infor mation, 


RIGIDIZED METALS 
CORPORATION 


682\0HI0 ST., BUFFALO 3, N.Y. 


Sales Representatives in Principal Cities 


LIST NO. 64 ON INFO.COUPON BELOW 


precision strip 


@ BERYLLIUM 
COPPER 


@ PHOSPHOR 
BRONZE 


@ NICKEL SILVER 
@ BRASS 


@ CHROMIUM 
COPPER 


rolled to your most 
exacting requirements 


For Further Information Contact 


PENN PRECISION PRODUCTS, Inc. 


501 CRESCENT AVE. @ READING, PENNA. 


LIST NO 26 ON INFO.-CC 


READERS’ INFO-COUPON SERVICE, METAL PROGRESS 


7301 Euclid Avenue, Cleveland 3, Ohio 
Please send further information, as checked 


Bulletin Board with numbers | have listed below— 


at the right, on the advertisements in the 


(Please check) 


Send Catalog Send 
or Engineer- Price 
ing Date Info 


Nearest 
Source of 


(Bulletin Board Item Number) 


The 1955 Supplement to 
the Metals Handbook 


@ 200 Large Pages 
@ 214 Tables 
@ 256 Charts 
@ 411 Ilustrations 


Order now a copy of the clothbound 
1955 Supplement to increase the use- 
fulness of ASM Metals Hand- 
book. The Supplement gives an au- 
thoritative survey of facts on these 
subjects: 


Sheet Steel 

Press Forming Dies 

Gray Cast Iron 

Stainless Steel 

Aluminum Alloy Castings 
Closed-Die Forgings 

Helical Steel Springs 

Surface Finish 

Residual Stresses 
Electroplated Coatings 
Induction Hardening 

Flame Hardening 

Gas Carburizing 

Control of Surface Carbon 
Heat Treating of Tool Steel 
Manual Arc Welding 

Metal Cleaning Costs 

Creep and Creep-Rupture Tests 
Radiography of Metals 
Macro-Etching of Iron & Steel 


Each a comprehensive 
coverage of its subject, with informa 
limited facts. This 
authoritative survey was prepared by 
19 ASM. technical committees com- 
prising 179 outstanding engineers. For 
details of contents see 
August 15, 1955, issue of Metal Prog- 
ress, Which contains the articles being 
offered this clothbound 
Price is $4.00 to ASM 
$6.00 to nonmembers. 


your 


article gives 


thon to essential 


complete 


edition 


members, 


American Society for Metals 
Room 790, 7325 Euclid Ave. 
Cleveland 3, Ohio 


Please rush me the 1955 Supplement to the Metals 
Handbook 


Zone State 


} Check enclosed Bill me Bill my company 
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ASTE SHOW, CHICAGO AMPHITHEATER, MARCH 19-23 


8B is the bright symbol! for flamatic hardening, the 
flame hardening process with electronic control. Cincinnati 
now presents a new machine for induction hardening, and o new 
symbol ih 

Its family name tells you that it represents years of 
experience, yet it will bring exciting new concepts to heat 
treating. See it, in action, at the ASTE Show, Booth 100, 
or write for Catalog No. M-1938 


THE CINCINNATI MILLING MACHINE COMPANY, Cincinnati 9, Ohio 
Process Machinery Division 
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Almet Stainless Steels 


MEET MORE REQUIREMENTS 
THAN OTHER ENGINEERING MATERIALS 


Does your Fine Wire application call for resistance to 


heat? . . . to corrosion? Does it require good fatigue 


properties . . . excellent weaving or other forming char- 


acteristics? There’s a good chance you will find the mate- 


rial you need among the more than 20 grades of stainless 


steel we fabricate into high quality Fine Wire. No other 


family of metals has the combination of properties com- 


mon to the stainless steels. 


Learn more about the interesting properties and ap- 


plications of our stainless steel Fine Wire, as well as 


our stainless Rod and Strip . . . send today for a copy 


‘ of our new 40 page Stainless 
Steel Design Handbook. 


ALLOY METAL WIRE DIVISION 


H. K. PORTER COMPANY, INC. 
Prospect Park, Pennsylvania 


Relation Between Impact 
and Tensile Strength 
at Low Temperatures 


Digest of “Yield Behavior of 
Metals at Low Temperatures 
With Particular Reference to 
Some Carbon and Low-Alloy 
Steels”, by H. F. Hall and R. W. 
Nichols, Journal of the Iron and 
Steel Institute, Vol. 180, August 
1955, p. 329-336. 


Gus rion of the best steel for serv- 

ice at low temperatures is difficult 
hecause the temperature at which 
brittle failure occurs depends upon 
how the stress is applied. If the stress 
is applied slowly and uniaxially, as 
in a tensile test, brittle failure occurs 
at a lower temperature than if a com- 
plex stress is applied suddenly as in 
a Charpy impact test. Unfortunately 
there appears to be no general corre- 
lation between the kinds of tests 

To determine whether such a rela 
tion exists, the tensile and impact 
properties of a wide variety of alloys 
320° F 
were studied by the Ministry of Sup 


from room temperature to 


ply Armament Research Laboratory 
in England. Included were copper 
some aluminum alloys and carbon 
and alloy steels. 

The yield strength of the steels 
increased with falling temperature 
(except for the 5% Ni steel for which 
it decreased from room te mper iture 
to —76° F.), but at a greater rate at 
the lower temperatures and for the 
steels. The yield 
strength of copper and the aluminum 


lower-strength 


alloys changed very little with tem 
perature. The extension at the yield 
point was greater for most materials 
at lower temperatures than at room 
temperature 

The ultimate strength increased 
with falling temperatures for all ma 
terials exc ept the heat treated 0.74% ¢ 
steel below — 184° F., but in the 
steels the increase was less than that 
of the yield strength. In soft steel at 
low temperature the ultimate stress 
was below the upper yield stress 

The breaking stress, calculated 
from the reduced area after fracture, 
increased with falling temperature 
to a minimum at the temperature 
giving maximum elongation, and 
then decreased rapidly at lower tem 
peratures The bre aking stress seems 
to be increased both by deformation 
ind by falling temperature 


The reduction of area decreased 
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shows how you get 


superior brass parts with 


CHASE “die-pressed” FORGINGS 


THE MAGIC OF 3-DIMENSIONAL PHOTOS PUTS STRONGER, 
SMOOTHER, PRECISION PARTS RIGHT ON YOUR DESK! 


Just slip on the special viewing glasses and presto...com- 
parison photographs of brass articles jump to life before 
your eyes! You immediately see the difference between 
coarse, ordinary castings and precision Chase die-forgings. 
This remarkable visual demonstration clearly shows you 
why Chase brass forgings need less machining, can be 
plated easier and result in far less scrap waste. 


If you need metal trim, intricate metal decorations, 
builder’s hardware or strong interchangeable parts for 
mechanical assemblies, this 3-D brochure is for you! It 
can show you the way to reduce production costs while 
you improve product performance and appearance. Send 
coupon below, today, for your FREE copy! 


BRASS & COPPER CO. 
WATERBURY MANUFACTURING CO., DIV. 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
WATERBURY 20, CONNECTICUT 
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Grealer Shength 
Sa Fas ha 


" 
BRASS DIE PRESSED FORGINGS 


Dept MP 356 
CHASE BRASS & COPPER CO. 
WATERBURY MANUFACTURING CO., DIV 
236 McNAMARA STREET, WATERBURY, CONN. 


cenruemen, Please send me your free 3-D brochure 
titled: Chase Brass “Die-Pressed” Forgings, plus special 
viewing glasses. | want to see for myself why stronger 
smoother precision Chase forgings require less machin 
ing, can be plated easier and result in less scrap lows 
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Low Temperatures . . . 


with falling temperature for all the 
alloys except copper, for which it 
was constant, The steels showed a 
much greater drop in reduction of 
area below about —112° F. than at 
higher temperatures, In most of the 
steels the elongation rose slightly 
with falling temperature down to 
about —112° F., then fell sharply. 
The Charpy curves for the steels 
showed the usual more or less sharp 


drop at a transition temperature; the 
Charpy value of the aluminum alloys 
decreased slightly, and that of cop- 
per increased with decreasing tem- 
perature. The temperatures at which 
the ductility curves for the steels 
showed a transition to low values 
were in general not the same as the 
impact transition temperatures. 
Eight different test measurements 
were used to rate the brittleness of 
the steel. The three criteria evaluated 
by impact tests were the 50% cleav- 
age-transition temperature, upper 


dependable, 
economical, 
heat 
treating......-. 


Drag-chain, convevor type oven 


YOUNG 


BROTHERS 


- 


You save on production time, you prevent loss of material and 
you improve the quality of your product when you use Young 
Brothers Ovens. They are engineered and built to meet the most 
exacting requirements and they are backed by more than half a 
century of experience devoted to the development of Batch and 


Conveyor Ovens for new processes, materials and products. 


A wide variety of standard and special Young Brothers Ovens 


are available to meet your specific needs for Annealing and 
Tempering, Drying and Impregnating. Aging, Normalizing and 
Stress Relief, Preheating and many others. For better heat treat- 
ing in less time at lower cost, investigate the advantages of 
Young Brothers Ovens. Our engineers are available for consul- 


tation. Write for Bulletin 14-T. 


Estab. 1896 
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YOUNG BROTHERS COMPANY 


1829 Columbus Road 


Cleveland 13, Ohio 


transition temperature, and the maxi 
mum energy value. The values used 
from tensile test results were the 
room-temperature reduction in area, 
reduction in area at —322° F., tem- 
perature for half the room-tempera- 
ture reduction in area, room-tem- 
perature elongation and temperature 
of elongation drop. No two of these 
criteria placed the 15 different kinds 
of heat treated steels in the same 
order. The best correlation between 
a tensile property and the 50% cleav- 
age-fracture transition temperature 
was shown by the temperature at 
which the reduction in area was half 
the room temperature value. 

The poor general correlation be- 
tween the temperatures for brittle- 
ness in Charpy and in tensile tests is 
explained by the facts that tem- 
perature and stress conditions have 
different effects on the flow and frac- 
ture stresses for different materials 
Materials for a given structure should 
be compared on the basis of the 
stress conditions required to produce 
brittle fracture at the lowest operat- 
ing temperature, especially when this 
is far from the impact transition tem- 
perature. 

A “dynamic factor”, defined as the 
ratio of the static fracture stress at 
the Charpy transition temperature to 
the static 0.01% proof stress at the 
same temperature, was calculated 
for some of the steels to indicate the 
relative increase in flow and frac- 
ture stresses produced by the condi- 
tions of the Charpy tests at that tem- 
perature, These factors decreased 
with increasing proof stress and 
showed reasonable agreement with 
experiment. If such a factor were 
known for a structure the tempera 
ture for brittleness might be esti- 
mated from the tensile properties of 
the material over a range of tem- 


peratures. G. F. Comsrock 
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MUFFLES 


Stay the job 
Years 


Important parts of these famous "Y ANKEE" Spiral 
Ratchet Screw Drivers and Automatic Push Drills completely 
and uniformly hardened for over 9 yrs. in the 


AGF*t reciprocating furnace equipped with long life 


Nichrome muffles. 


“Most important factor in maintaining low heat- Peterson considers this performance so excel- 


hour costs is the extraordinary long life of the lent that Nichrome castings are used throughout 
cast Nichrome muffles we use in our shaker hearth the “Yankee” heat treating department in the 
furnace,” says W. W. Peterson, Vice Pres. of form of pots for cyanide and lead baths, where 
j Yankee Tools Inc. Div. of Stanley Tools, Phila- their performance is also outstanding. That's why 
delphia, Pa., makers of FINE MECHANICS “Yankee” Tools has been a Driver-Harris cus- 
TOOLS. tomer for over 27 years. 
A variety of small parts are hardened at 1550°- Our business is keeping your heat-hour costs 
1600° in this furnace, which has been in continu. down to absolute minimum. By specifying D-H 
ous operation since 1946, on double shifts most alloys —like Yankee Tools— you will get all 
of the time. Yet in nine years only two muffles the benefits of our 32 years of successful experi- 


were used —an average life of 41/, years each! _— ence in doing just that. 


*T. Reg. U. S. Pat. Of 
tAmerican Gas Furnace Co., Elizabeth, N. J. 


COMPANY 


BRANCHES: Chicago, Detroit, Cleveland, Louleville, Los Angeles, San Froncisece 


MAKERS OF WORLD-FAMOUS WICHROME AND OVER 80 ALLOYS FOR THE ELECTRICAL 


ELECTROWIC 
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j 
Lesson in Low Heat-Hour Cost 
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Russian Theory for 
Creep Fracture 


Digest of “Fracture of Metals 
During Creep”, by V. S. Iva- 
nova, Metallovedenie i Obra- 
botka Metallov, No. 1 1955, p. 
19-26, and by I. A. Oding and 
V. S. Ivanova, Doklady Akade- 
mii Nauk S.S.S.R., Vol. 103, 
1955, p. 77-80. 


N INDICATION that vacancies (va- 
cant lattice sites) play a roll in 
fracture during creep is the fact that 


the maximum energy of activation 


for the process of fracture is nearly 
the same as that for self diffusion, 
and it is widely accepted that va 
cancies play a dominant role in self 
diffusion. On this basis Greenwood 
proposed a theory that pictured the 
existing vacancies as migrating in the 
direction of the tensile stress and as- 
sembling at grain boundaries. This 
mechanism would account for the 
intercrystalline fracture that occurs 
in creep under low stress. Crussard 
refined Greenwood's theory by con- 


ELECTRIC 
HEAT TREATING 


FURNACES 
35 MODELS 


New GA batch type con- 
trolled atmosphere furnace 
designed for tool rooms 
and small production. 2 
models now ready—others 
to follow, 


x 36" d. x 60" h. 


x 24° d. 


Catalog and complete information on any of 
these furnaces will be gladly furnished on request. 


COOLEY ELECTRIC MANUFACTURING CORPORATION 
INDIANAPOLIS 7, INDIANA 


30 S. SHELBY ST. «+ 


INDUSTRIAL 
BOX FURNACES 


WITH AND 
WITHOUT 


High Speed and 
Recirculating 


Electric Furnaces 
Electric Ovens 


Bench Type: for tools and small 
parts—to 2000° FP, 
10° w.x 8” h. x 18" d. 


Recirculating Ovens: for drying, 
finishing and industrial process- 
ing to 600° PF. 5 sizes to 36" w. 


High Temperature Box Furnace: 
for high speed steel treating to 
2500° F, 3 sizes to 12" w. x 8” h, 


Industrial Box Furnace for general 
heat treating—to 2000 
to 24" w. x 18" h. x 48° d. 


Recirculating Air Draw: box 
type furnace for controlled. 
heating to 14300° F.—steel 
tempering, glass annealing, 
etc. 8 sizes to 24" w. x 15 
h. x 48° d. 


14 sizes to 


F. 8 sizes 


sidering the between 
stress fields and vacancies. He con- 
cluded. that a crack parallel to the 
direction of stress would tend to col- 
lapse and become ineffective. A 
crack perpendicular to the direction 
of stress could increase in size under 
certain conditions and would cause 
fracture. 


interaction 


The purpose of the present papers 
by Ivanova and Oding was to de- 
velop this theory further and to sug- 
gest a mechanism that would explain 
the observed fracture behavior of 
metals undergoing creep. 

As a basis for their considerations 
the present authors propose the fol- 
lowing hypotheses: 

1. Vacancies will tend to move 
from regions of higher tensile stress 
to regions of tensile stress 
or of compressive stress. Since there 
is a stress field about a dislocation, 


the vacancies will tend to be con- 


lower 


centrated in the regions of compres- 
Sive stress. 

2. Vacancies are essential if cracks 
are to form. However, the number of 
vacancies normally present is not 
sufficient for extensive crack forma 
tion. The additional vacancies need- 
ed are created during the formation 
and movement of dislocations, as 
when a dislocation meets an obstacle 
or leaves the slip plane. It follows 
from this reasoning that a metal 
could not fracture in high-tempera- 
ture service if it did not undergo 
plastic deformation. 

3. The nuclei for cracks are micro- 
pores or an equivalent accumulation 
of vacancies. The fact that micro- 
pores are present initially and de- 
velop further during plastic deforma 
tion has been shown by such experi- 
mental methods as forcing in colored 
liquids, dilatometry and X-ray dif 
fraction. 

These three hypotheses can be 
combined into the following visual- 
ization of the mechanism of fracture. 
An elliptical micropore is pictured 
with its long axis perpendicular to 
the applied stress. Stress-concentra- 
tion effects produce tri-axial tension 
at the end of the long axis. At an- 
other point along this same axis, but 
some distance away from the micro- 
pore, the tensile stresses are some- 
what lower. At the end of the short 
axis, there is tri-axial compression. 

Plastic deformation occurs in the 
region of high tensile stresses and 
there. The va- 


cancies tend to diffuse to the regions 


creates vacancies 
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thanks to ACCUMET PRECISION INVESTMENT CASTINGS 


This bolt-making machine transfer arm used to 
be machined from a forging of SAE 1045 steel. 
A grooved pin had to be machined and assem- 
bled in the forging, and many milling, broaching 
and drilling operations were needed to produce 
the finished part. 

Then a Crucible ACCUMET™® precision in- 
vestment casting was tried, using heat-treated 
SAE 4140. Results? All machining except drill- 
ing and tapping two small holes was eliminated. 
Better functional design was achieved. A more 
rugged grade of steel was used. The manufac- 
turer’s machine tools were released for other jobs. 

This is just one example of hundreds where 
ACCUMET precision investment castings have 


improved the design, function and performance 
of a component part — with a reduction in cost 
It was possible because Crucible — the country's 
leading specialty producer — has estab 
lished standards of quality and uniformity in its 
ACCUMET precision castings that are unsur- 
passed in the industry 


steel 


So look over the machining operations in your 
shop. Take an extra long look at the intricate 
products that are made in many costly, high 
reject steps. Then let your Crucible repre 
sentative show you how ACCUMET precision 
investment castings can help you lower costs and 
improve your products. Crucible Steel Company 
of America, The Oliver Building, Mellon Square 
Pittsburgh 12, Pa 


Ic R U C l B LE| first name in special purpose steels 


Crucible 
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Less DESIGN LOWER COST 


How would YOU like 

to be an ASSOCIATE EDITOR 
on the staff of 

PRODUCT ENGINEERING? 


Product Engineering, the McGraw-Hill Magazine of 
Design Engineering, is again expanding its editorial 
staff. Right now we are looking for an Associate 
Editor to cover materials. This position offers a good 
salary and a fine future for the man who can meet 
these prerequisites: 


(1) Degree in engineering or metallurgy 
(2) Knows materials and their applications 
(3) Has presented papers at meetings 

(4) Has a proven ability to write 

(5) Age 35 to 45 


DUTIES will include visiting engineers to discuss 
their materials problems, attending technical mect- 
ings, and calling on materials producers to uncover 
latest developments . . . for the purpose of editing 
contributed articles and reporting on new develop- 
ments. 


If you can meet these requirements and are interested, 
write: 


George F. Nordenholt, Editor 
Product Engineering 


330 West 42nd Street 
New York 36, New York 


Address your envelope- “Personal.” All corres pond . 


ence will be held in strictest confidence. 


Creep Fracture . . . 


of lower stress. The flow of vacancies 
causes the micropore to assume a 
more rounded shape and also causes 
an elongation of the crack. If the 
rate of creation of vacancies at the 
end of the long axis exceeds the rate 
at which they leave there will be an 
accumulation that will increase the 
length of the crack. High rates are 
likely since the local act of deforma 
tion occurs rapidly. 

Experimental evidence in support 
of this mechanism is supplied by the 
behavior of macroscopic notches. In 
long-time, high-temperature tests it 
is observed that a crack develops at 
the base of the notch or at a short 
distance in from the base. 

This theory suggests a further re 
vision of the estimate of the stage in 
creep at which cracking occurs. Han- 
son and Wheeler showed many years 
ago that cracking was occurring dur- 
ing the third stage of creep. Recently 
Kishkin proposed that cracks may 
start at the beginning of the second 
stage creep, while the present theory 
would place the initiation of cracking 
in the first stage, even though pres 
ent experimental methods have not 
detected the cracks. One support for 
this view is found in the fact that 
even short-time creep testing lowers 
the time for fracture in a subsequent 
long-time test. 

An explanation can also be offered 
as to why cracking during creep 
tests is sometimes in the grain 
boundaries and sometimes through 
the grains. There is now conclusive 
experimental evidence that a signifi 
cant fraction of the total « reep occurs 
at the grain boundaries when the 
applied stress is low — that is, under 
conditions when intercrystalline frac 
ture is observed. The localized def 
ormation at grain boundaries will 
create vacancies here which will then 
accumulate to form cracks at the 
grain boundaries. Even the disloca 
tions within the grains can move to 
the grain boundaries when the rate 
of deformation is low, and they will 
carry along the vacancies that are 
concentrated in the compression por- 
tion of the force field of each dis- 
location. 

Transcrystalline fractures tend to 
occur for higher rates of deforma- 
tion. Grain-boundary creep is less 
important under these conditions and 
the major part of the total creep 1s 
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and this, Rangers is my dad’s brand new 10,000-lb. double frame 
hammer complete with redesigned valves, larger port openings 
through valves, and streamlined steam passages! 


Pretty impressive stuff to a kid! But chances are your plant won't let the 

small fry near enough to even sneak a look at those big steam hammers 

So here at Erie we've decided to give the kids a break. We've put out a ‘as 

book in their language—with pictures!—telling them all about forging let your 
from the crudest cave-man anvil and hammer to the latest hydraulic : Youngsters 
press. They'll learn a lot ... and you... you'll be more a hero in their 

eyes than ever! Send now for your free copies of “‘Forgeland, U.S.A.” learn about 
Send, also, for descriptive technical booklets available on all Erie Hammers 


Steam, Board Drop, Single Frame and Double Frame —yours for the FORGING 


asking just write us. 


if you have a raft of kids—send for a roft 
of books 


ERIE FOUNDRY CO., ERIE, PA 
Send “FORGELAND U.S.A." Books to: 


ERIE FOUNDRY CoO. ERIE,PA. 


“OUR 61st YEAR" 
FORGING HAMMERS + TRIMMING PRESSES * HYDRAULIC PRESSES AND ALLIED EQUIPMENT 
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DOUBLES IN BRASS 
POWDER PARTS 


A lift of the handle of the non-electric Nutone “Door Knocker” 
Chime sounds two clear notes inside the door—through the use 
of two identical brass powder cams. One cam (A) is mounted on 
a shaft (B) which rotates when the handle is lifted. This cam 
engages its identical twin (C) mounted on the shaft which goes 
through the door to operate the chime. 

Nutone, Inc., selected brass powder cams* over steel punch 
press parts to obtain maximum dimensional accuracy (see print) 
and corrosion resistance at low cost. Easier assembly is also a 
factor since the square hole in the brass powder cam makes a 
perfect press fit on the shaft. A punch press part would require 
a hole shaving operation. 


* Parker White-Metal Company, Erie, Pa. 
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12490 
- —— ~ R 
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20 
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1252 003 
45° CHAMFPER 
ALL AROUND SQUARE HOLE 
 . ) ONE END ONLY MUST BE 
FREE FROM FLASH 
be 312 -| 


What can BRASS POWDER PARTS do for you? 


For detailed information on the design, 
properties, production and application 
of brass and other nonferrous powder 
ports you should have o copy of our 
manval. It will give you 24 case his- 
tories of brass and nickel silver powder 
structural parts to assist in evaluating 
this means of production in terms of 
your particular needs. 


(senp For your copy 


THE NEW JERSEY ZINC COMPANY 
160 Front Street New York 38, N. Y. 


‘deep etch patterns were compared 


Creep Fracture . . . 


accounted y the dislocation- 
shear mechanism within the body of 
each grain. The slip lines produced 


under these conditions seem to be the 


for by 


areas in which vacancies accumulate 
and the subsequent cracks form. In 
fact it is found experimentally that 
crystalline fractures occur on slip 
planes. 

Thus, crystalline and transcrystal- 
line cracking of metals during creep 
are both caused by the same proc- 
esses — diffusion of vacancies, ac- 
cumulation of the vacancies into 
micropores, development of — the 
micropores into cracks, and con- 
tinued growth of these cracks until 
A. G. Guy 


fracture occurs. 


Magnaflux Indications 


Digest of “The Effect of 
Deoxidation Practice and Hot 
Work Reduction on the Occur- 
rence of Magnaflux Indications 
in £4340 Type Steel”, by A. F. 
Sprankle, presented at Philadel- 
phia Technical Meeting of 
American Iron and Steel Insti- 
tute, November 1955. 


HE EFFECTS of deoxidation and 
hot reduction on Magnaflux indi- 
cations in a 4340 alloy steel have 
been studied. Inclusion counts and 


with the Magnaflux results. Tests 
were made on two heats of steel 
that were deoxidized differently. 
Heat A_ received ferrosilicon, alu- 


minum and = caleium-silicon, while 


heat B received only ferrosilicon and 


aluminum. More aluminum was 
added to heat B than to heat A. 
The first, middle and last two 
ingots from each 40-ton heat were 
rolled to 9%-in. square blooms. Sam- 
ples were cut from the top after 20% 
discard and bottom after 5% discard, 
and forged into Magnaflux test bars 
of 4, 2, and l-in. diameters. The 
remainders of all blooms were rolled 
into Magnaflux test bars of the same 
sizes. Magnaflux tests on the top 
ends were made only near the rolled 
or forged surface. All bottom sam- 
ples were quartered lengthwise and 


one piece was machined round for 


Magnaflux testing. This was cut so 


the test would include metal from 
the center and surface of the rolled 
and forged bar 


The 5-in. Magnaflux samples were 
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40-FOOT ALUMINUM 


PH Positioner equipped to hold the 


INSPECTED UNDER WATER 


Instruments were 

mounted on an electric car which also 

How to inspect 40-foot, 1850-lb. aluminum extrusions for internal de 
fects, prior to machining into helicopter blades? — Piasecki Helicopter 
Corp., Morton, Pa., required an immediate answer to this problem. immersion tank, the unit was capable 


carried the operator. Straddling the 


of testing at speeds ranging from 2 


The solution was provided by Sperry Products’ Commercial Testing 

Service. At Sperry’s Danbury laboratory personnel and equipment were feet t 2 feet per minute. To perform 

available, including a 100-foot tank which would permit ultrasoni a complete inspection, covering the 31 

immersion inspection of the huge extrusions. 

P sah me inch width, including fillets, required a 


total of 117 


longitudinal over 
To best meet your individual inspection requirements, Sperry Products ‘ 


Commercial Testing Service offers you complete ultrasonic testing lab 
oratories in Danbury, Pittsburg and Chicago. Convenient in-your-plant 


each extrusion 


inspection service is also available from these offices, as well as from seereesoscorersseconennassesernes 
Sperry Sales Offices in Boston, New York, Philadelphia, Atlanta, ; —* ' 
Houston and Los Angeles. Sperry Western, Inc., Lafayette, La., offers + 508 Shelter } Road 
its specialized experience to the Oil Field Industry : 


To keep posted on latest developments in the profitable 


sse of ultrasonic inspection by industry send for your 


»py of our new Ultrasonic Inspection News Letter. 
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TRY | METALLURGICAL 
THIS Rael MICROSCOPE 


in youre own laboratory... 


Complete unit 


$1145 


Boston 


camera and viewing screen, high-intensity 
illuminator and variable transformer. The 
image is automatically in focus in the camera 
The UNITRON Model U-I1, Metallograph and transition from observation to photogra- 
and Universal Camera Microscope is a com- phy is instantaneous. The UNITRON Model 
pletely self-contained instrument for visual U-I1 features: a large mechanical stage 
observation, measurement and photography (120x120mm) with calibrated, rotatable 
of both opaque and transparent specimens, stage plate; transformer housed in base; cali- 
under bright field, dark field or polarized brated polarizing apparatus; micrometer eye- 
illumination. has a built-in 3/4” 41/4” pieces; coated optics; easily accessible con- 
trols and adjustments. 


Micro- 


N Magnification range: 25-2000X. 
hose 


Focusing: coarse and fine. 


ova carver IMuminator: with 4-lens condenser; calibrated iris 
union diaphragm; filters. Adjustable for vertical Kohler 
Mo and Refining illumination, oblique and transmitted lighting. 


Filters: yellow, green, frosted, transparent, blue. 

Objectives: M5X, MIOX, M40X, 40X, 100X oil. 

Eyepieces: visual—H5X, Kel0X (micrometer), P15X. 
photographic—!0X, 14X (micrometer), 15X, 20X. 

Additional Accessories: include Polaroid Land 
Camera attachment, 35mm camera attachment, 
low-power (5-40X) objectives. 

Binocular model also available. 


The Mode! U-I! is but one of a complete line of micro- 
scopes for metallography and other fields—send now for 
the free UNITRON catalog 


United Scientific Ca. 204-6 Milk St. 


Boston 9, Mass. 


v8. Se 
orado 


i Please send us your complete catalog on UNITRON Microscopes t 
| 
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Magnaflux Tests 


quene hed tempered and ground 
and were rated by the Allison meth- 
ods in which the total number of 
streaks or indications are counted 
to give a figure for frequency. A sec- 
ond factor, severity, is also rated. It 
depends on the number of streaks 
in each of several length ranges. The 
regular Allison method does not 
count streaks shorter than % in. but 
the M-Allison method counts streaks 
down to 1/32 in. 

In this investigation the latter was 
used almost entirely for Magnaflux 
comparisons for forged and rolled 
bar sizes. By adding the ratings for 
all sizes of forged and rolled bars, 
the following summaries were ob- 
tained for the two heats: 437 fre- 
quency and 391 severity for heat A; 
464 frequency and 498 severity for 
heat B. The 2-in. rolled samples 
accounted for the difference in se 
verity even though a higher fre- 
quency number was shown for sam- 
ples of heat A. 

With respect to the ratings for 
ingot-top samples the two heats were 
almost alike with the following ex- 
ceptions: 4-in. rolled samples from 
heat A were rated three times worse 
than B; 2-in. rolled samples from 
heat B were rated nearly three times 
worse than A; and 2-in. forged sam 
ples from heat A were rated nearly 
three times worse, in severity alone. 
In comparing the heats on the basis 
of the ratings for bottom samples, 
the only striking differences were 
that l-in. forged bars rated A the 
worst, 4-in. forged bars rated B much 
worse, and 4-in. rolled bars rated B 
slightly worse. As a rule, the heat 
deoxidized with calcium-silicon gave 
slightly better Magnaflux ratings 
than the other, but no general con- 
clusions in regard to deoxidation 
practice can be drawn from only 
two heats. 

The forged samples gave better 
ratings than rolled samples near the 
surfaces of the bars with one excep 
tion. When quarter-section samples 
were compared, the rolled bars gave 
slightly better ratings. This is ex- 
plained by assuming that irregularity 
of surface deformation in forging 
would draw out the inclusions near 
the surface into streaks not exactly 
parallel to a machined surface. Forg 
ing would give a deeper penetration 
of the hot work than rolling and thus 
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G.E. Announces 


DESIGN FEATURES 


Induction Heaters 


COMPARE THESE PRACTICAL DESIGN FEATURES 


Annealing, brazing, soldering, or harden 
ing whatever the job, G.E.’s new line of 


High KVA Oscillator 


Built in Water to aw 
Heat Exchanger 


Readily Accessible 


For Maintenance 


Four Models in 
Each Rati 9g 


Totally Enclosed Alu 


minum Oscillator Box 


Dust tight Cabinet 


Construction 


industrial type Oscil 
lator Tubes 


Filament Voltage Regu 


lation of *3 


Water Flow Switch to 


Protect Os ator Tube 


Three Instruments on 


Control Panel 


electronic induction heaters will help you 
do it faster, more economically. This new 
line features four models in each of four 
ratings (7')-, 15-, 25-, 40-kw) to let you 
pick the model you need without wasted 
investment. Compare (left) this partial 
list of practical design features with six 


other leading induction manufacturers, 
and see why G_E. gives you MORE KW 
FOR YOUR HEATING DOLLAR. For 
more information, contact your nearby 


G-E Apparatus Sales Representative 


Section 722-3, General Electric 
Co., Schenectady 5, New York 


FREE—New bulletin “New G-E induction 
Heaters'' GEA -6388 
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NEW! 


The Book You Need 
for 1956 


BERYLLIUM 


Beryllium—What about its 
fabrication, its properties, its 
corrosion? What about beryl- 
lium in its pure form? 


These and many other ques- 
tions are answered in this re- 
markable new book, “The 
Metal Beryllium”. 


38 authorities are repre- 
sented in this volume, pub- 
lished as a result of a special 
symposium given at the east 
A.S.M. mid-winter meeting in 
joston, and sponsored in co- 
operation with the Atomic En- 
ergy Commission. dD. W. 
White, Jr., and J. E. Burke of 
the Knolls Atomic Power Lab- 
oratory of General Electric 
edited the 38 chapters of the 
symposium, plus 15 additional 
papers covering certain as 
pects of beryllium in greater 
detail. 


Contents include an intro- 
duction, the importance of 
beryllium, occurrence of ores 
and their treatment, reduction 
to metal, processing and fab- 
rication, properties, the brit- 
tleness problem, metallogra- 
phy, corrosion, beryllium-rich 
alloys, cermets and ceramics, 
health hazards and analytical 
chemistry of beryllium. 


6x9 Red Cloth 


700 pages 
$8.00 


AMERICAN SOCIETY 
FOR METALS 


7301 Euclid Avenue, 
CLEVELAND 3, OHIO 


Magnaflux Tests . . . 


more streakiness of the inclusions 
near the center of a bar. 

The 2-in. bars gave worse surface 
ratings than the 1 or 4-in. bars, pos 
sibly because the area was greater 
than the |-in. bars and the hot work- 
ing was greater (producing more 
streakiness) than in the 4-in. bars. 
The quarter-section samples showed 
little effect of section size. In heat B 
the 4-in. bars gave worse ratings, as 
might be expected from its size. The 
two heats were practically identical 
in cleanliness but the inclusion counts 
did not agree with the Magnaflux 
results in evaluating the heats 

Inclusion count ratings in heat B 
were slightly worse in rolled than in 
forged samples This was not so in 
heat A. The average count for forged 
samples from heat A was. slightly 
worse than B but for rolled samples 
the count from B was slightly worse 
than A. Heat B gave slightly bette: 
results in the etch tests than heat A 
in disagreement again with the Mag 
naflux test. The etch tests were all 
satisfactory even though some poros 
ity on deep etch markings existed 
near the centers of the top f-in. 
samples, Photographs of etched sec 
tions from the 4-in. forgings are pre 
sented to illustrate these irregular 
ities of the surface 

Finally, a computation was made 
of the relation between the average 
Magnaflux ratings for all bar sizes 
by the M-Allison method and the 
corresponding average ratings by the 
regular Allison method. The latter 
ratings averaged 30% for frequency 
with a range of 8 to 68% of the for 
mer or M-Allison and 50% for sever 
ity with a range of 16 to 93% of the 
M-Allison. 

The published conclusions showed 
a definite partiality for heat A. Mag 
naflux ratings showing the maximum 
difference in favor of that heat were 
only selected from the forged 4-in 
rounds Had rolled f-in, rounds been 
selected the difference would have 
been negligible with top and bottom 
ratings added together. It is falsely 
stated in the conclusions that heat A 
gave a “lower average inclusion 
count rating” than B. Also no men 
tion is made of the superior etch 
test results for heat B. A public ation 
with this type of conclusions can be 
very misleading 


G. F. Comstock 


Now... the Fourth 


Great Edition 


“PRINCIPLES 
OF HEAT 
TREATMENT” 


by Dr. Marcus A. Grossmann 


A storehouse of vital, useful and 
helpful information on every phase 
job-tested 
processes and tricks of the trade that 
will help you do a better job... 
help you cut costs and boost pro- 
duction and greatly sharpen and 
broaden your knowledge of the right 
move at the right time! 


of heat treatment 


as 
another 
Masterpiece of 
Treatment Data! 


Write today to @ 
headquarters! Attach $ 00 
your check and this 
great book will be on 


its way to you! 


American 


Society for Metals 


7301 Euclid Avenue 
Cleveland 3, Ohio 
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AJAX PADUCTION FURNACES 
Will Redue@ Metal Costs for You Too! 


INSTALLATION AT VABBEY METAL PRODUCTS COMPANY, PLAINWELL, 
(SUBSIDIARY OF MUELLER BRASS CO.) 


MICH, 


h from an oil painting Gordon 


Manufacturers of “Vampco” architectural life 
long aluminum alloy extrusions, Valley Metal 
Products Co., use Ajax furnaces exclusively 
in their billet casting shop, because these 
furnaces enable them to produce aluminum 
alloy billets from selected scrap in the high 
quality required for their product. 

The layout of this casting shop, 
shown in the picture, includes two 166 kw 


compact 


SEND FOR 


Ajax melting furnaces and one Ajax 10,000 
Ibs. which 
semi-continuous casting machine. Operation 
is continuous. Production is 750,000 Ibs. per 
month. Metal below The 
holding furnace fluxing or 
chlorinating. Maintenance is low. Working 
full 


holding furnace pours into a 


losses are 


requires no 


conditions are comfortable and permit 
utilization of all productive efforts. 


BULLETIN R-40 


AJAX ENGINEERING CORP,., TRENTON 7, N. J. 
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New Industrial Uses 
PSC Sheet Alloy Radiant Tubes of Electropolishing 
LESS LAST LONGER 


P. Jacquet and R. Mondon; 
paper sponsored by Société 
Francaise de Métallurgie and 
read before the Joint Metallurgi- 
cal Societies Meeting in France, 
June 1955. 


LECTROPOLISHING was discovered 
some 25 years ago and has been 
widely used by research men and 
metallographers, but French industry 


Demonstrate IF you are using cast alloy tubes, was slow to investigate the possibil- 


‘ we can quote you substantially less on ity that a process eminently suitable 
This our wiih Cie on for small samples could be used on 


hand for many commonly used sizes of return 
f large areas. Of recent years, how- 
bends, we can trequently save our customers this / 
important cost. Records of scores of installations show PSC “Thin Wall” tubes are giving much ever, it has been widely ack ypted; the 
longer service life. For instance, Michigan Malleable tron Co. reports many applications mav fall in three 
We show an average life of over 3% years for your fabricated tubes, classifications: 
ch i | t > C 
which is about double our experience with cast alloy tubes”. In PSC | Detection of Defec ts It has 


tubes the return bends are of the same metal and thickness as the legs, | f | : tl fj | | f t | 
een Tound in OF Stamless 


promoting uniform How of gas and Mminumizing ¢ arbon build up and conse 


quent burn-out. Precision-assembled in any design or dimension. Also { : steels thi it the only limit: ition of elec 
tropolishing is the quality of the 
semi products. The defects observed 


Send for PSC HAeatl-Theat Catalog 5, and “removed” during 


sheet-alloy heat-treating retorts and covers, boxes, baskets, fixtures, _ if qd 
tubes, etc. We invite your inquiries. f 


e of billets and slabs appear immedi 
itely on the polished surfaces. 
THE PRESSED STEEL CO. : Wilkes-Barre, Pa. 


tropolished quality” be produced, as 


for example, by an English firm 
which is producing 17% chromium 


For Faster and More Accurate 


electropolish. 

° | ° Quality checking is automatic for 
Combustion Ana ysis all electropolished parts. Notable in 
stances are turbine blades of turbo 
jet engines which not only are 
smoothed in 7 to 10 min. instead of 
1 hr. in machine finishing, but struc 
The rapid heating and high tural heterogeneities and cracks ar 
temperatures (1400 C.- immediately discovered. In heat 
2550” F.) available in this > treated steel springs (polished after 
Sentry Furnace offer many 


advantages in carbon de- 
terminations. 


coiling) or piano-wire springs (wire 
polished previous to coiling) all 
metallurgical defects are exposed. 
Available in tube sizes from Decarburized surface layers, a 
1” to 24” bore, this sturdy - source of fatigue failures, are also 
furnace is adaptable to Model “V" Site 2 eliminated. 
| bo li with manual control 
many laboratory applica- ere Sts 2. Substitution for Mechanical 
tions where a controllable trouble-free source f.0.b. Foxboro, Mass Polishing — Given the necessary high 
of heat is required. Tube I” bore x 26” 
long, 7” heated zone quality of metal and reasonable 
Order through any laboratory supply house smoothness of the semifinished part, 
throughout U.S.A. or Canada or direct from it is very economical to produce a 
The Sentry Company. 


superior finish. It is also possible to 


control the treatment so as to dis 
solve a precise amount of metal, 


E ECTRIC. FURNACES aeea which is of importance in salvaging 
2 pie Request Bulletin 1016 oversized parts. 


ty Gives complete facts on The selective electrolytic solution 
Sentry Model "V" and 


THE SENTRY co.- FOXBORO - MASS. a, ae ae dual of burrs and fins is rapid and eco- 


nomical, and can be applied to parts 
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brass 
billet heaters 


STANDARD UNITS 


Available in 300 and 500 K. W. Single 
coil designs. 


ANY COMBINATION 


Two or more can be installed together 
for increased capacity. 


- 
WARRANTS ~ | 
Additional units | 
may be added without ; 
disrupting the original installation. 
300 K. W. 500 K. W. 


Standardized units designed by Magnethermic. Provide a flex. 
ible low-cost method of installing induction heaters on your 
brass or copper extrusion press. Available in two sizes, 300 
and 500 K. W. Multiples of these units may be grouped up to 


obtain any desired capacity. Install one now, add one later. 


m 
- 
4 


don’t 


overlook 
this 


diamond 


& 


ESTABLISHED 1669 


. it stands for 


QUALITY 
BRASS 
BRONZE 
NICKEL SILVER 


Sheet, Strip, Mill Coils or Cut to Length 


@ NO OPERATING 
PERSONNEL REQUIRED 
COMPLETELY 
OXYGEN FREE 
@ NO EXPLOSION HAZARD 
= 30% CHEAPER THAN 
DISSOCIATED AMMONIA 


Write for FREE, 
informative 
booklet No. 21 
and technical 
assistance. 


METALS 


For Fully Automatic, High Purity, Safe, Economical 


Furnace Brazing and 
Bright Annealing of Stainless Steel 


Pure nitrogen with controllable hydrogen 
content that can be varied to meet 
changing requirements and maintained 
between .25% and 25% is provided, at 
low cost, by the Nitroneal Gas Generator 
for use as material or for processing. 
Applications include: bright annealing, 
heat treating and furnace brazing of 
stainless steel, low and high carbon steels 
and non-ferrous metals. 


BAKER PRECIOUS 113 Astor St., Newark 5, N. J. 


NEW YORK + SAN FRANCISCO 


LOS ANGELES + CHICAGO 


(PN ) 


Electro polishing 


which cannot be handled mechan 
ically — for instance, zippers. 

3. Creation of a Surface With Spe 
cial Properties — Elimination of sharp 
asperities spectacularly improves the 
frictional properties and wear ré 
sistance of small gears 

For reasons still imperfectly under 
stood electropolishing increases the 
capacity for plastic deformation of 
several metallic materials. Applied to 
the blanks, the treatment permits 
deep drawing of 25% chromium irons 
as well as the spinning of molybde 
num — operations which are prac 
tically impossible with the as-rolled 
machine polished or pickled sheets 
Samples of pure chromium metal 
brittle otherwise, have considerable 
tensile and bend ductilty after elec 
tropolishing 

Some jet engine components of the 
high nickel Nimonics acquire a suf 
ficiently changed surface during nor 
mal fabrication to affect their high- 
temperature corrosion resistance. 
Electrolytic polishing will restore the 
expected high durability. 

Losses in fatigue resistance ob- 
served on electropolished laboratory 
samples do not appear in the parts 
in actual service (connecting-rods 
injection pump springs, and valves) 
because other important factors are 


‘brought to bear, and because of the 


usual subsequent treatment which 
restores homogeneous compression 
stresses in the surface layers. 

Whether it is due to a smoother 
surface or a surface with improved 
qualities it is a fact that 3-ft. driving 
gears for locomotives (which can be 
finished electrolytically in 30 min. 
rather than 30 hr. of machine grind 
ing) have had superior service rec. 
ords over those conventionally 
chined, case hardened and ground 

Finally we are finding that parts 
clectropolished before electroplating 
will accept the plate more readily 
and the plate itself will be more ad- 
herent and perhaps tougher. At any 
rate experience shows that parts so 
made have superior durability, and 
(since the final layer can be thinner) 
ure less expensive. 

Thus a review of some important 
applications in the field of steels and 
special alloys, most of which have 
stood the test, shows that electro- 
polishing has gone considerably be- 
yond its former status of a simple 
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Another “must” proper “Metallographie Control 


MICROMETETCHER 


A self-contained variable dc. power supply 
for electrolytic etching of prepared metallo- 
graphic specimens. 


This neat compact unit is always ready 
to operate eliminating time consuming 
hook ups and delays due to 

battery failure. 


All controls are advantage- 
ously located for fingertip 
adjustment. Twin 

type voltmeter and 
ammeter are posi- 
tioned for ready and 
easy observation. 


Properly identified 

leads for the cathode 

and the anode with 
forceps for contacting 

or holding the specimen 

are supplied. A 
replaceable beaker and fitted 


cathode clip to support either Y 
the vertical or horizontal stainless ° 


Steel cathode are furnished. METALLURGICAL APPARATUS 
2120 GREENWOOD STREET 
EVANSTON, ILL., U.S.A. 
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Heat and 
Corrosion 
Equipment 


Electropolishing . . . 


ornamental finishing process. Experi- 
ence shows that the process gives to 
metallic surfaces special properties, 
sometimes unexpected, which may 
lead to most varied applic ations. 
Without being a panacea, electro- 
polishing has proved to be a remark- 
able tool in the hands of metallur- 
gists, machine makers and mechan 
ical engineers. E. E. T. 


British Foundry Practice 


Review of “Modern Foundry 
Practice’, by E. D. Howard, 
Oldham Press Ltd., London, 
England, 384 p. 


His BOOK deserves a place in 

every foundry library. It is up-to 
date even though the format is en- 
tirely different from that to which 
we have become accustomed and 
the first reaction is that the illustra- 
tions are old fashioned. 

It is a great mistake to consider 
that all foundry progress is to be 
found in the United States or Can- 


ada. Because of this, one can recom- 
mend “Modern Foundry Practice” to 
anyone who wishes to take a broad 
view of foundry operations and who 
desires to profit by the experience of 
others whose viewpoint may not 
always coincide with his own. 

A very useful survey is contained 
in the introduction by V. C. Faulk- 
ner, former president of the Institute 
of British Foundrymen. It presents 
a precise picture of the foundry in- 
dustry, both ferrous and nonferrous. 

The first chapter deals with fer- 
rous metals and discusses the effect 
of all of the usual so-called “impuri 
ties” in iron and steel and high-alloy 
castings. The next chapter deals with 
heat treatment in the foundry, for 
both ferrous and nonferrous alloys. 
The chapter on nonferrous alloys 
contains a modification of the cop 
per-tin equilibrium diagram showing 
the progress of solidification of 10% 
Sn bronze under foundry conditions. 
The treatment of the subject of un- 
soundness, especially that due to 
absorbed gases, is up-to-date and 
lucid. One interesting example de 
scribes the remelting of the same 


FLO-METERS 


. . for measuring industrial gases 


Here at last is the truly modern 


flo-meter that offers important and 
exclusive advantages for every user. 


BOXES * FIXTURES 
RETORTS * HOODS 
BASKETS * TRAYS 
MUFFLES 
MISCO 


1S YOUR 
INSURANCE 


Ve Easy to clean. No tools are needed 


for disassembly . . can be completely 


measuring 

* alr 

* ammonia 

* dissociated 
ammonia 

* butane 

* city gos 

© endothermic 3. Built-in control valves. Operators 
cracked vey can easily see flow change. 


—— 4. Easy to mount. Can be panel mounted 
. piping is simpler, installation 

* natural gas costs less. 
* nitrogen 
* oxygen 
* propone 


cleaned and reassembled in 2 minutes. 


Easy to read. 6” scale gives extra 
visibility. Exclusive Waukee tabs 
identify in large red letters gas being 
measured. Eliminates mistakes. 


For additional information request 
bulletin “201. 
MISCO FABRICATORS, INC. 


Desngners, Builders, Fabricators of Heat Resisting Alloy 
and Staintess Steel Equipment 


1999 GUOIN STREET * DETROIT 7, MICHIGAN 
TELEPHONE LORAIN 
in Canada it's Misco Fabricators of Canada, Lid. 
Welland, Ontario 


ENGINEERING COMPANY 


403 E. Michigan Street, Milwaukee, Wis. 
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Equipment 

eALLOYVe 

: Wie 

Design t | 
| epevelopmen 4 

Fabrication 


Metallurgical skill and 
close control combine 
to assure highest qual- 
ity ferroalloys. 


EXPERIENCE 
to meet your specific ferroalloy needs 


Globe has a highly competent staff of oper- 
ators, research and metallurgical engineers 


available for consultation on your particular 


ferroalloy requirements. With six electric fur- 
FERROSILICONS 


naces, Globe has a combined capacity of 44,000 


HIGH-CARBON FERROCHROMES K VA. In its modern, new Beverly, Ohio, 
LOW-CARBON FERROCHROMES plant, Globe's diversified line of ferroalloys 
LOW-CARBON FERROCHROME SILICONS is produced from high quality raw materials, 
assuring a clean metal free from segregation 
SILICOMANGANESE and inclusions. This plant is ideally situated 

OTHER SPECIALTY ALLOYS for distribution by rail, water and truck. 


‘PICKANDS MATHER & CO. 


CHIGAGO CINCINNATI GOETHROIT DULUTH 
BRIG GREENSBORO ST. LOUIS « WAGHINGTON 
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do your 


Ductility 
quick & easy 


The turning of a single hydraulic 
control knob clamps the specimen, 


tests it, then releases it. The test is made 

in plain view, and the maximum pressure indicators show the 
result until reset. This highly sensitive sheet metal 

tester will take up to %" thick specimens and exert up to 
30,000 pounds pressure, at any desired rate of speed. 
Hydraulic mechanism is all neatly enclosed. 

Write for catalog sheet and prices. 


Belts for | 


Degreasing Sintering Quenching 


Aluminum Brazing ¢ rf 


Annealing ¢ Bluing ¢ 


Carburizing ¢ Copper Brazing 


Hardening ¢ Metal Washing and 


ASHWORTH BROS., INC. 


M55 
WINCHESTER, VIRGINIA 


Charlotte, N C + Chicag we i+ D 
Sales 
— le 5 C + Los Angeles Lownville « New Youk + Philadelphio 


Coreen lle 
« Se Lown St Paul + Canadian Rep PECKOVER'S LID., Toron 


Foundry Practice . . . 


lot of gun metal 31 times. The last 
had just as high tensile strength and 
specific gravity and much greater 
elongation than the first. 

It is in the section devoted to pat 
tern equipment and the actual mak 
ing of molds that this reviewer found 
the most unusual amount of detail 
So much so, in fact, that for the 
first time he felt that, with this book 
as a reference, even he might qualify 


as a molder. H. J. Roast 


Welding of Gas Turbines 
in England 


Digest of “Inert-Gas Shielded 
Are Welding in the Gas-Turbine 
Industry” by G. C. Sandiford, 
R. T. Weatherstone, 
Hooper, K. H. McDonell and 
L. C. Camidge, British Welding 
Journal, Vol. 2, October 1955, 
p. 443-455. 


SMALL but specialized branch of 
the welding trade is represented 
in the British gas-turbine industry 
Complex structures of the highest 
quality are fabricated from thin high 
strength material probably to an ex 
tent and degree of finesse required 
by no other industries. 

This paper attempts to review 
some of the shortcomings of ma 
terials, tooling, technique and equip- 
ment in the field of inert gas shield 
ed-are welding, and to suggest prob 
able future developments. 

The need for fabricated com 
ponents during the 1939 to 1945 
period and the experience gained 
may be said to have overcome the 
prejudices of designers against the 
use of welded im place of bolted or 
riveted joints. This was also he Iped 
by the advance made in nondestruc 
tive testing and inspection, by which 
greater confidence in welding was 
obtained. By 1945, steels with 
strengths of up to 135,000 psi after 
welding were quite generally used 
in conjunction with the metal-are 
welding process. The advent of the 
turbojet engine resulted in a furthe: 
quest to combine strength and light 
ness, and new design techniques 
were evolved. 

The advance of fusion welding to 
inert-gas shielded-are welding has 


allowed the introduction of a larger 


volume of light-alloy fabrication in 
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Crucible 
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STAINLESS 


CHECK THE ADVANTAGES 


V tor boosting product quality! 


Where appearance and performance call 
for quality parts, don’t overlook the ad- 
vantages of stainless steel fasteners. Take 
the illustrated E. W. Ferry fasteners, for 
example. They’re priced right in line with 
quality fasteners of other materials. Yet 
they offer all the extra qualities stainless 
steel brings to any part — high tensile 
strength . . . attractive, rust-resisting finish 


... and remarkable resistance 

to heat and corrosion. In almost 

any application they outlast, many 
times over, fasteners of nonresistant or 
plated metal. They cut maintenance costs, 
too. For even after years of service, dis- 
assembling rust-free stainless fasteners is 
always a fast, easy operation. 


V for reducing production costs! 


The hardness of stainless steel fasteners 
results in substantial savings on the assem- 
bly line. Work is faster, results are better 
— simply because stainless screw-heads 
are less apt to burr and nick. This means 
major savings, for even a slipping screw- 


CRUCIBLE 


driver can seriously damage both the 


screw and the parts being assembled. 
Stainless steel fasteners cut tooling costs, 
too. For they are now available in practi- 
cally every size and description. 


Crucible now offers stainless fastener wire 
in all diameters . . . in suitable tempers . . . 
in a variety of finishes, including bright 
and several metallic and nonmetallic coat- 
ings .. . in all standard grades. For prompt 
delivery of the stainless steel wire you 
need — or for your free copy of Crucible’s 
new, 32-page catalog “Rezistal Stainless 
Steel Wire” — call or write to Crucible 
Steel Company of America, Henry W. 
Oliver Building, Pittsburgh 22, Pa. 


first name in special purpose steels 


Steel Company of America 


175 


y 

| 


NOW! 


save time and money, 
cut down rejects 


with the Alcar 


“INSPECTOGAGE”’ 


® Measures metal thickness 
ultrasonically 


@ Provides non-destructive 
testing of all metals, de- 
tection of flaws. 


® Portable, weighs 50 Ibs. 


® Price: $985—far less than 
comparable units 


The time to uncover rejects is before 
labor and assembly costs have “gone 
down the drain.’ 


Alear’s new low-cost measuring de 
vice makes possible economical, non 
destructive testing of metal parts 
before this happens. 


Unit gives visual 
material thickness, requires access 
to only one side of work. Any flaw 
shows up on calibrated screen by a 
shift or disappearance of thickness 
reading 


indications of 


The “INSPECTOGAGE” (model No. 
55) is simple, easy to operate. Stand 
ard unit scans from .025 to .3 inches; 
other ranges available. 


For complete details, write 


ALCAR 
INSTRUMENTS, INC. 


17 Industrial Avenue 
Little Ferry, N. J. 


Welding .. . 


the design of the jet engine. Hither- 
to, the use of fusion welded light 
alloys was restricted by the need for 
flux, which in turn led to flux corro- 
sion troubles where lap and inacces- 
sible joints were made. Stronger 
aluminum alloys with strengths up to 
36,000 psi, after welding by the 
inert-gas process have contributed to 
this quest for strength and lightness 
where applicable. Cowlings and air 
system ducts previously riveted, are 
now being welded, Not only is a 
smooth aerodynamically clean sur- 
face obtained, but the hazard of 
rivets falling into the engine com 
pressor has been eliminated. 
Welding in jet engines has been 
restricted to stationary components, 
but if high accuracy can be obtained 
in fabrication by mechanization, a 
new field of weight-saving will be 
open to the designer. Rotating as- 
semblies, such as compressors and 
from 
high-strength sheet materials, using 


turbines, may be fabricated 
honeycomb or sandwich construction 
to give the desired modulus and stiff- 
ness without bulk. By such a con- 
struction turbine 
blades and disks could be fabricated 
from sheet as thin as 0.018 in. with 
suitably accurate techniques. 

New lightweight alloys capable of 
fabrication and with strengths up 
to 180,000 psi. at about 1100° F., or 
335,000 psi. cold, will be required. 
During the next ten years titanium 


COMPPFeESSOr and 


and titanium alloys may replace 
lower-strength steels and light alloys 
and will require all the ingenuity for 
fabrication that the welding industry 
has to offer. 

With low-alloy steels, hardening 
near the weld can cause cracking 
under conditions of restraint. Where 
fully heat treated material is to be 
welded, a section near the weld will 
soften. Such materials are not attrac 
tive for design purposes unless they 
can be fully heat treated after weld 
ing. Since this involves quenching 
from the 


hardening temperature, 


they are not from the 


attractive 
production standpoint. 
Manual welding — of 
Nimonic 75 has presented very little 
difficulty when the parts to be weld- 
ed are not in the cold worked condi- 
tion. Porosity and 


argon-are 


undercutting 
troubles have been encountered as 


well ats irregular and severely 


MARTINDALE 


ROTARY BURS AND FILES 


Made of high-speed steel. Produced in our 
own factory where uniform hardness is assured 
by heat-treating in electric furnaces on which 
the temperature is closely controlled by 
electric eyes. 


Over 200 sizes and shapes (total over 75,000 
pieces) are carried in stock for immediate 
shipment. 


MOTOR-FLEX UNITS 


Martindale Motor 
Flex Units are made 
in 7 Models — 24 
Combinations. They 
vary from 1/10 to 
i, H.P. with vari 
ous motor speeds 
Available in bench, 
pedestal or over 
head suspension 
types. 


Complete line of attachments. 


METAL-WORKING SAWS 


N 
RIG > 


Made of 18-4-1 High Speed Steel in 4 types 
for Screw-Slotting, Metal-Slitting, Copper 
Slitting and other cutting operations on both 
ferrous and non-ferrous metals. 


Diameters range from 1%" to 4” and stock 
tools are made with various numbers of teeth 
and in a wide variety of thicknesses. 


Send for new 64-page catalog No. 30 
covering these and many other items 
for maintenance, safety and produc- 
tion. 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, 
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SHARON STAINLESS ASSUB 
Beauty that stays alive under year ‘round 
driving conditions is one big reason why lead- 
i ing designers of automotive trim and acces 
sories are standardizing on stainless stecl 
Only with stainless can they be sure of a rich 
lasting finish. Stainless is more than just a 
surface coating — subject to early failure a 
through abrasion, wear and corrosion. It is 
solid beauty through and through Many of 
these designers consider Sharon Stainless to 
have the finest finish in the industry —and ‘ 
with good reason. A special finishing process 
employed only by Sharon, not only improves 
the luster of the metal, but assures uniform 
quality, coil after coil. When it comes to mate ; 
rial for automotive trim and accessories 
there's nothing better than Stainless Steel 
When it comes to Stainless Steel there's | : 
nothing better than Sharon quality ; 
‘| 
ly 


SHARON STEEL CORPORATION 


SHARON STEEL CORPORATION Sharon, Pennsylvania MI’ 


DISTRICT SALES OFFICES: Cuicaco, CINCINNATI, 
CLEVELAND, Dayton, Detroit, Gaano Rapins, 


INDIANAPOLIS, Los ANGELES, MiLwaUkes, New York, 
a 
‘ 


PHILADELPHIA, RocwesteR, SAN FRANCISCO, SHARON, 


SEATTLE, MONTREAL, QuE., TORONTO, ONT. 


rd HY 


HOW ACCURATE ARE 
YOUR TESTING MACHINES ? 


New PREE Booklet shows how MOREHOL SE 
Proving Rings and Equipment can assure accu 
racy of your testing machines and load cell systems. 


Here 


's the first complete treatise on the 


full line of famous Morchouse precision ¢ alibrating 


equipment Illustrates Proving Rings in operation 


Shows diagrams, ¢ alibration graphs, dimension and 


capacity « harts 


Illustrates Morchouse Weighing 


and Calibrating Systems, Ring Dynamometers, and 
Universal Calibrating Machines, 


‘This important 
every engineer. 


MACHINE COMPANY 
“World Leader Preciston Calibration 
233 WEST MARKET STREET, YORK, PENNA 


booklet belongs in the file of 
Send for your FREE copy NOW! 


de KING PORTABLE— 


reading. Other loadsa can 
quired, The removable Test Head makes it pos 


sible to test parts of any size 


for unusual applications ordinarily thought 
impossible, It is rugged and dependable, yet 


weighs only 28 pounds 


The King Portable can now be furnished 
screws This in 
machine to 15%" 


with extra long elevating 
creases the capacity of the 
gap. Larger parts can now 
removing head from base, 


be applied as re- 


Now ...More Versatile Than Ever! 


Newly designed, the King Portable Brinell 
Hardness Tester with Test Head for Deep and 
Offset testing, gets hardness readings in places 
no other tester can reach. It gets into narrow, 
cramped spaces, around corners and flanges, 
and into holes. 

This precision instrument is simple and easy 
to operate, and can be used as a bench tester 
or taken to the 
job, regardless 
of location, It 
can test ma 
terials in any 
position, almost 
anywhere 

A load of 3000 
kg. is applied to 
a 10 mm, ball 
and a clear, 
sharp impres 
sion 1s obtained 
to permit easy 


It can be adapted 


ve tested without 


Write for Complete Description and Specifications 


KING TESTER CORPORATION 


446 N. 13th STREET 


PHILADELPHIA 23, PA. 


Welding .. . 


dized underbead welds on mechani- 
cal welding operations. These defects 
were apparently related to the speed 
of welding, inadequate shielding of 
the underbead, and the fit of the 
joint. They have now been virtually 
eliminated by the use of improved 
techniques. 

The age hardening alloy Nimonic 
80 has been welded either ‘in the cast 
form or as forgings, and little diffi 
( ulty apart from minor Ones asso- 
ciated with operator technique, has 
been experienced, On the other 
hand, it has been difficult to elimi 
nate weld cracking troubles in Ni 
monic 90 where the joints are re 
strained to maintain a high degree 
of accuracy. 


Entrapped oxide has been en 


countered im welding aluminum 


alloys because of failure to remove 
the oxide film at the underside of 
the jomnt, and incorrect manipula 
tion of the filler wire. Another prob 
lem is excessive porosity in cast 
alloys. However, a good standard of 
welding can be achieved by careful 
attention to technique. 

The main factor in weld quality 
assessment is the experience of the 
testing personnel and their know] 
edge of the principles of the inspec 
tion technique employed. The final 
decision is influenced by thei: appre 
ciation of the conditions under which 
a given assembly was manufactured. 
and also its function in service. Thus 
the interpretation of results obtained 
is, in many respects, primarily con 
cerned with the prediction of the 
mechanical strength and likely be 
havior of the assembly in which cer 
tain defects may have been observed 
It will be appreciated that there is 
a decided lack of information about 
the effect of defects on the strength 
of welds, particularly for thin ma 
terials, and the available data 
insufficient for standardization 

Future trends in 


are 


assessment of 
weld quality must include a “stand 
ardization scheme” to suit the parti 
cular needs of the jet-engine indus- 
try. This has been recognized by the 
National Gas-Turbine Collaboration 
Committee (Welding and Fabricat 
ed Structures Panel) which inaugu 
rated a subcommittee to deal solely 
with the production of a document 
on quality control of welding 


Dan Wuritt 
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TRADE-MARK 


HELIARC Cutting 


CUTS ALUMINUM AT SPEEDS UP TO 300 INCHES PER MINUTE 


cutting, a new process developed by Linpr, 
brings all the desired features of economical high-speed 


operations to the cutting of aluminum. 


% Speeds never before possible: Normal mechanized 
cutting speeds are 300 in. per min. in ‘4-in. material, 


125 
per min. in 


-in, material, 75 in, per min. in *4-in, 
material, and 50 in. per min. in |-in, plate. If desired, lower 


speeds can be obtained by simply adjusting the controls. 


Straight lines, bevels, contours—no problem: | hic 
new Hetiare cutting process can be used mechanically or 


manually. Both setups produce high-quality straight line 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street wucC} 


Offices in Other Principal Cities 


In Canada: LINDE AIR PRODUCTS COMPANY 


Division of Union Carbide Canada Limited, Toronto 


New York 17, N. 


euts, hevels, circles, and shapes with revolutionary new 


speed and effi 


Heuiane cutting employs a high-temperature, high- 
velocity, constricted are between a tungsten electrode and 
the piece to be cut. The concentrated, columnated energy 
of the are stream melts and ejects a thin seetion of metal 
to form a kerf. The gas atmosphere (a combination of 


argon and hydrogen) prevents oxidation of the cut face 


Learn the details of how Hrisane cutting can hie Ip you 
inerease produc tion and eut ititiy ( all your 


Linpe Representative today. 


Trade-Mark 


“Heliorc” and “Linde” are registered trade-marks of Union Carbide and Carbon Corporation. 
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with basic facts about alloy steels. Though much of the 
information 1s elementary, we believe it will be of interest to 
many in this field, including men of broad experience who 


XV This 1s the fourteenth of a series of advertisements dealing 


may find it useful to review fundamentals from time to time. 


Silicon - What It Is 
and What It Does in Alloy Steels 


Silicon is a very abundant non- 
metallic element, one of the chief 
clementary constituents of the 
earth's crust. In the form of ferro- 
silicon, it is used by steelmakers 
as a deoxidizer and hardener in both 
alloy and carbon steels. 

When the maximum silicon con- 
tent is specified within the limits 
of 0.60 to 2.20 pet, the resulting 
steel is classed as a silicon alloy 
steel. However, all other standard 
alloy grades are specified to a range 
of 0.20 to 0.35 silicon for purposes 
of deoxidation. Silicon has several 
interesting effects, among them 
three that should be noted carefully : 
(1) it raises the critical temperature 
forheat-treatment;(2)astheamount 
is increased, it increases the suscep 
tibility of steel to decarburization 
and graphitization; (3) combined 
with other alloying clements such 
as nickel, chromium, and tungsten, 
it promotes resistance to high tem- 
perature oxidation. 


Silicon-Manganese Steels 


Of the alloy steels relying heavily 
on silicon, one of the most important 
groups is the silicon-manganese 
series, As mentioned above, silicon 
is recognized as a deoxidizing agent, 
and a powerful one. Manganese be- 
haves in the same manner but to a 
lesser degree. 

Manganese exerts beneficial 
effects on the mechanical properties 


of heat-treated steel. Silicon as an 


alloy increases the strength. A prop 
erly balanced combination of the 
two elements produces a steel with 
unusually high strength, and with 
good ductility and shock-resistance. 

Silicon-manganese steel has been 
widely used for the making of coil 
and leaf-type springs. It has also 
been used successfully for chisels, 
drift pins, punches, shear blades, 
mine bits, and other products that 
must be shock-resistant. It responds 
readily to oil-quenching, and when 
tempered at the correct temperature, 
it possesses not only shock-resistance 
but toughness and strength. 

We invite you to consult with 
Bethlehem metallurgists whenever 
you wish to know more about silicon 
and its uses in steel. If you care to 
have them do so, these technicians 
will gladly suggest the proper anal- 
ysis for your particular needs. What- 
ever it is, Bethlehem can furnish 
it, for Bethlehem makes all AISI 
standard alloy steels, as well as 
special -analysis steels and the full 
range of carbon grades. 


lf you would like to have a reprint of this advertisement 
or of the entire series from I through NIV. please write 
to u addressing your request to Publications Dep 


Bethlehem Steel Company, Bethlehem, Pa 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products 
are sold b Bethlehem Pacific Coast “yp, 


Steel Corporation Export Distributor 
Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Producti Doubled | 
Production Double 


0 
mproved... 


TOCCO heating station with inductor and fixture for 
silver brazing cylinder and cylinder cap assemblies. 


with TOCCO Induction Heating 


The experience of The Commercial Shearing and Stamping Company, who use 
TOCCO for silver-brazing hydraulic cylinder assemblies, is typical of the benefits 
obtained by America’s leading metal-working plants who use TOCCO Induction 
Heating for brazing, hardening, heat-treating, forging and melting operations. 


More Production with TOCCO 


a. Heating time per piece cut from 15.3 minutes to 2 
minutes on 5%" I.D. cylinder. 


b. Machining and cleaning operations, formerly re- 
quired, are not needed after TOCCO brazing. 

Lower Costs with TOCCO 

a. Through a reduction in time required for each piece. 

b. Through the elimination of scrap and reworks. 


c. Because, since TOCCO is automatic, operator need 
not be trained or especially skilled. 


Improved Product with TOCCO 
a. Because of better looks and sales appeal. 
b. Because distortion is minimized, 


c. Because of elimination of field failures due to 
severe stress pockets. 


TOCCO Engineers — can probably find applica- 
tions in your plant, too, where TOCCO Induction 
Heating can increase Output, Cut unit Costs and 
improve your product Such a survey costs you 
nothing—and may save you a great deal. 


THE OHIO CRANKSHAFT COMPANY Today 
new FR EE tne onto cranxsnart co. 
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BULLETIN Dept. 8-3, Cleveland 1, Ohic 


Please send copy of “Typical Results of 
TOCCO Induction Brazing and Soldering.” 


Name 
Position 
Company— 
Address 


Jone 
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TOCCO- / N OLD 
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PRODUCT: 
Fork lever 


MATERIAL: 
Steel 


EQUIPMENT: 
250 kv x-ray machine 


L_ Kodak Industrial X-ray Film, Type A— 


— steel fork lever was designed to take a 
specific load, But shrink, if present, would 
rob it of its strength. So the radiographer was 
called upon to check for soundness. 


For the x-ray job he used 250 ky for 8mam 


at 36 inches and Kodak Industrial X-ray 
Film, Type A. 

This film was chosen because its speed, fine 
grain and high contrast best met the needs of 


this job. 


RADIOGRAPHY 


... another important example of Photography at Work 


THERE'S A RIGHT FILM FOR EVERY PROBLEM 


Whatever your radiographic problem, you'll find the best 
means of solving it in one of Kodak’s four types of industrial 
x-ray film. This choice provides the means to check castings 
and welds efficiently, offers optimum results with varying alloys, 
thicknesses, and radiographic sources 


Type A-—has high contrast and fine grain with adequate speed for 
study of light alloys at low voltage—heavy parts at intermediate and 
high voltages. Used direct or with lead-foil screens 

Type F provides the highest available speed and contrast when ex- 
posed with calcium tungstate intensifying screens. Has wide latitude 
with either x-rays or gamma rays when exposed directly or with lead 
screens 

Type K -has medium contrast with high speed. Designed for gamma 
ray and x-ray work where highest possible speed is needed at available 
kilovoltage without use of calcium tungstate screens 

Type M_ provides maximum radiographic sensitivity with direct ex- 
posure or lead-foil screens, It has extra-fine grain and, though speed is 
less than Type A, it is adequate for light alloys at average kilovoltages 
and for much million 


182 


and multimillion-volt work 


RADIOGRAPHY IN 
MODERN INDUSTRY 
A wealth of invaluable data 


on radiographic principles, 
practice, and technics 


RADIOGRAPH) 


Profusely illustrated with 
photographs, colorful drawings, 
diagrams, and charts. Get a 
copy from your local x-ray 
dealer—price, $3 


EASTMAN KODAK COMPANY 
X-ray Division 
Rochester 4, N.Y. 
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In ore clean-up buckets 


FABRICATION SIMPLIFIED 
WITH USS STEEL 


(and weight reduced more than 2 ton) 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


UNITED STATES STEEL SUPPLY DIVISION, 
WAREHOUSE DISTRIBUTORS, COAST.TO-COAST 


* The trays of ore clean-up buckets 
must have phenomenal shock and 
abrasion resistance to hold up under 
constant scraping and scouring along 
the steel bottoms of ore boats. They 
are commonly made of heavy steel 
castings. But recently, Blaw-Knox 
Company, Pittsburgh, Pa., fabri 
cated trays for several new buckets 
from USS “T-1” Steel Plate. This 
amazing new alloy steel assures the 
needed strength and durability, plus 
important fabricating advantages. 


LESS WEIGHT — LESS EXPENSE 


Biggest single advantage of fabri 
cating from “T-1” Steel Plate is less 
weight. New trays weigh only 4,021 
pounds each, compared to 5,068 
pounds for comparable cast man 
ganese steel trays. Thus, ““T-1" de 
creases the weight of the bucket and 
reduces shipping and handling costs 

What’s more, fabrication from 
“T-1” simplified the building of these 
huge buckets. it eliminated the ex 
pensive patterns needed for cast 


This phot rtesy of 
Blaw Knox Company 


HALF AS THICK! In the 
trays for giant ore clean-up 
buckets, 1'4" USS “T.1" Steel 
Plate, with a yield strength 
of 90,000 psi., replaces cast 
trays which were as much as 
29" thick. The new buckets 

lighter in weight by more 
than half a ton and ex 
ir pected to ovtperform the 
heavy cast trays, will be 
used at United Stotes Steel's 
South Works. 


trays. Because “T-1" has tremendous 
resistance to impact abuse and abra 
sion, it is expected that it will out 
perform previously used materials 
For these ore buckets, ““T-1" Steel 
is flame-cut to size, cold formed in a 
1,250-ton press, drilled and then riv 
eted to the bucket shell. “T-1”" also 
can be welded— without pre- or post 
heating. Because of its unusual com 
bination of properties, it is cutting 
costs in many rugged applications 


LOOK AROUND YOUR SHOP 


In your own equipment, or in the 
products you make for others— wher 

ever you would like to increase serv 

ice life... wherever you would like 
to reduce fabricating costs of heavy 

duty parts—look into the possibility 
of using “T-1" Steel. Competent 
technical advice is always available, 
of course free of charge from 
United States Steel. Write, wire, or 
phone for complete information. 
United States Steel, Room 5215, 
Pittsburgh 30, Pa. 
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these die castings had to be 
LEAK-PROOF 


In critical communications work, after a splice 
has been made on a telephone aerial distribution 
cable, the splice must be protected against mois- 
ture. To accomplish this, Western Electric Com- 
pany is producing a die cast aluminum splice 
case, basically cylindrical, the two halves of which 
are bolted together with suitable gasketing 
material. The housing thus forms a weather- 
tight seal capable of withstanding internal gas 
pressure of 10 P.S.1. 


These parts are run at New England Die Casting 
Company. Many other parts, meeting the same 
exacting requirements of the most critical indus- 
trial applications, are run in the all-Lester-shop. 
Mr. Charles W. Ohse, President of New England 
Die Casting, knows that he can offer his custom- 
ers the best in die castings because he has the 
best in die casting machines—Lesters. 


If you want additional information about Lester 
machines just drop us a line. And ask to receive the 
Lester- Phoenix house organ, The Lester Press.” 


ESTER DIE CASTING MACHINES 


REPRESENTATIVES FOREIGN 
New York . . . . Steven F. Krould Toronto, Canada 
« « M.R. Tenenbaum Cincinnati. Index Machinery Corp Sydney, Australia . 
Chicogo. . J. 1. Schmidt LosAngeles. . Machinery Sales Co Japan 
Cleveland . . . . Don Williams St. Lovis,Milwovkee . . . . A.B. Geers Stockholm, Sweden 
Coral Gables . Morton Machinery Sales Basle, Switzerland 


. AR. Williams Mach. Co., lid. 
. Seott & Holladay, iid. 
Okura & Co., New York, Inc 
Aktiebolaget Servus 


distributed by LESTER-PHOENIX, INC., 2619-X CHURCH ST. ® CLEVELAND 13, OHIO 
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one must set the example 
... and with high speed steel 
it’s REX 


It’s a real satisfaction when you set the example by 


what you make when it becomes a standard for com 
parison. That's why Crucible is proud to have kept REX 
high speed steel tops in its class for so many years 


But don’t take our word for REX’s superiority 
Try it on your own work. Compare its structure, finish, 
hardenability, carbide distribution and general uni 
formity. You'll see for yourself why it’s the standard 
wherever high speed steels are used, 


Remember, REX is made only by Crucible. So call 
for REX at your nearby Crucible warehouse, or for 
quick mill delivery Crucible Steel Company of 
America, Henry W. Oliver Building, Pittsburgh 22, Pa. 


C ¥ UJ C ' 4 LE} first name in special purpose steels 


Crucible Steel Company of America 
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speed production, 
cut costs! 


“Ready for production” is the way 
you receive Chase brass and copper 
sheet and strip. That means surfaces 
are smooth and bright — free from 
grease, dirt and oxide coating. 


You'll get trouble-free production, 
whether you stamp, spin, punch or 
draw Chase sheet and strip. In fact, 
you can often combine forming 
processes, without intermediate 
annealing. 


For your next order, call your 
Chase wholesaler or the nearest 
Chase warehouse for a shipment 
from stock—or to get a mill-size 
order started, 


The Nation's Headquarters for Brass & Copper 


Atlante Baltimore Charlotte « © Cleveland « Denver © Oetrot © GrandRapds © Houston © © Kansas City Me 
los Angeles Milwaukee «New © New Yok Pittsburgh © Providence Rochester © St lows © Sanfrancisco © Seattle © Waterbury 
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When you use Houghton Salts... 
WE ROLL UP OUR SLEEVES! 


When you use Houghton salts, you get lots more than the product itself 
you get Houghton’s years of heat treating experience, Houghton’s extensive 
research facilities, Houghton’s team of heat treating specialists, and 
Houghton's on-the-job service. You get the results you want, no matter 
how tough the job. 


The Houghton Man stands ready to roll up his sleeves and go to work for 
you. He'll recommend the Salt Bath you need—for tempering, mar- 
tempering, annealing, quenching, carburizing, nitriding, normalizing or 
hardening of metals. If the job presents unusual problems, he'll stick right 
with it till you are satisfied. 


There's nothing like a trial in your own plant. Your Houghton Man will be 
glad to arrange it. Meanwhile, if you don’t have our latest ‘Liquid Salt 
Baths’’ book, write to E. F. Houghton & Co., 303 West Lehigh Ave., 
Philadelphia 33, Pa. 


LIQUID SALT BATHS 


Ready to give you 
on-the-job service... 
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COATINGS ‘for MEWALS 


Decorative 


. Protective 


New improvement in Chromium Plate 


New plastisol sprays 
coating 50 mils thick 


Unichrome “Super 5300” Coating de- 
livers the full solids content of viny! 
plastisol right through a spray gun. It 
permits a pore-free 50 mil coat to be 
obtained in just one application on flat 
wv irregularly shaped surfaces. 

Single or multiple coats of this mate- 
rial amount to a vinyl “sheet” material, 
but without any seams or joints where 
corrosives might penetrate. “Super 
5300” shrugs off strong acids, caustics, 
water, salt solutions and other corro- 
sives. Its heavy duty protection often 
permits use of ordinary metals in place 
of costly alloys. Write in for more data 


Good masking 
with non-cyanide 
copper plating 


Metals engineers have long made good 
use of Unichrome Pyrophosphate Cop- 
per Plating Process for stopping off 
areas in nitriding and carburizing. Be- 
cause of the density and fine grain of 
the deposit, dependable masking is se- 
cured with a thinner plate, saving time, 
money and copper. Bulletin CU-3 tells 
more, 


UNITED CHROMIUM DIVISION 


METAL & THERMIT CORPORATION 
100 East 42nd Street, New York 17, N.Y. 


Waterbury 20,Conn. * Detroit 20, Mich. 
Last Chicago, tnd. * Los Angetes, Calif. 


in Canada: Metal & Thermit-United Chromium 
of Canada, Limited, Toronto 1, Ont. 


Crack-Free Chromium Deposits 


give unique protection to parts 


(Left) Surface view of etched ordinary chromium surface, enlarged about 75X, shows typical network of cracks. (Right 


Etched Crack-Free Chromium surface shows none of this 


Electrodeposits become continu- 
ous surfaces as thickness increases 
and porosity vanishes .. . except 
for ordinary chromium plate. 
Something else happens. Cracks 
develop as the chromium deposit 
builds up. Through these defects, 
corrosives reach the underlying 
metal. Unichrome Crack-Free 
Chromium eliminates these struc- 
tural imperfections. 


Comparative tests have demon- 
strated that Crack-Free Chromi- 
um makes a tremendous difference 
in corrosion protection. 


At 110° F, and 100% relative hu- 
midity, only .0003” of Unichrome 
Crack-Free Chromium protected 
steel from rust for over 1000 hours. 
With ordinary chromium, identi- 
cal parts were rust-covered in just 
days. In testing protection of 
.0005” of chromium plate in salt 
spray for 100 hours, one user 
found steel shafts protected with 
Crack-Free Chromium unaffected; 
while shafts with ordinary chro- 
mium were enveloped with rust. 


Steel parts are therefore securely protected from rust 


WHERE TO USE 

That is a question best answered 
by product designers. Knowledge 

of the complete advantages may 
suggest many Crack-Free 

Chromium also offers: 

1. Wear-resistance, hardness, and 
low friction. 

2. Improved non-galling, non-seiz- 
ing properties. 

3.A more ductile deposit, resist- 
ance to thermal shock and better 
protection at elevated tempera- 
tures. Good impact resistance 

4. Excellent leveling action which 
helps cover surface imperfec- 
tions. Also easier, faster grind- 
ing, if required. 

. Protecting the base metal with- 
out undercoats, Crack-Free 
Chromium can be used directly 
on steel or zinc base die castings 
for many applications. 


uses. 


APPEARANCE 
A satin, matte finish, Crack-Free 
Chromium can be left as is, or 
readily buffed to high luster. Ask 
for recommendations, or send for 


Bulletin CFC-1. 
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-isa factor! 


The extensive background of experience of Great 
Lakes Carbon Corporation in industrial carbons and 
other raw materials is an unique plus factor in the 


uniformity which distinguishes GLC electrodes, anodes, 
ENCLOSED STORAGE SILOS 


MORGANTON, . C, PLANT carbon brick and mold stock. 
The high degree of integration between discov- 
eries in our research laboratories, refinements in pro- 
cessing raw materials, and improved manufacturing 
techniques is further assurance of excellent product 
performance. 
® 


DivistoOun 


Great Lakes Carbon Corporation 


GRAPHITE ELECT! ODES, ANODES, MOLDS and SPECIALTIES © 


ADMINISTRATIVE OFFICE: 18 East 48th Street, New York 17, N.Y. PLANTS: Niagora Falls, N.Y., Morganton, N.C OTHER OFFICES: Niagara Falls, NY 
Oak Pork, Ill, Pittsburgh, Po. SALES AGENTS: J. B. Hayes Company, Birmingham, Ala., George O. O'Hara, Wilmington, Cal. SALES AGENTS IN OTHER 
COUNTRIES: Great Northern Carbon & Chemical Co., ltd, Montreal, Canoda; Great Eastern Carbon & Chemical Co, Inc, Chiyoda Ku, Tokyo, Japor 
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Checking teeth pitch on 32° O.D. gear at the Philadelphia piant of Link-Belt Company. 


speed up machining, extend cutter life 
with Standard Steel forged gear blanks 


By switching to Standard Steel forged blanks for the 
helical and herringbone gears used in their enclosed drive 
units, the Philadelphia plant of Link-Belt Company has 
speeded up machining time and lengthened cutter life 

substantially. That's because: 
¢ Dimensional tolerances are closer, so all gear blanks 
of the same size can be machined on a single setup. 


e Standard Steel forged blanks have no blow holes, 
porosity or non-metallic inclusions, so finish turning, 
facing, boring and hobbing can be done faster. 


e High speed cutters last much longer because these 
forgings have a more uniform internal structure. 


Link-Belt’s experience in reducing costs is typical of 
hundreds of other manufacturers. When you specify 
Standard Steel forgings, you get a product that is quality- 
controlled from start to finish. We produce our own acid 
open hearth steel, heat treating and tempering it carefully. 


Finished forgings are carefully inspected 
and checked to assure meeting customer 
specifications. 

In addition to gear blanks, Standard 
Steel can furnish you with rings, flanges, 
shafts, wheels and special shapes—and 
furnish them fast. Next time you need 
forgings, get our quotation first. For a 
copy of our new bulletin, write us at 
Burnham, Pennsylvania. 


STANDARD STEEL WORKS DIVISION 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western ¢ Eddystone ¢ Lima 
Electronics & Instrumentation ¢ Hamilton « Peiton 
* Loewy-Hydropress * Madsen 
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GLOBAR heating elements 
in ths HAWES hardening furnace 
he/p turn out TOP QUALITY PRODUCTS 


@ This controlled-atmos 
phere steel hardening 
furnace is equipped with 
GLOBAR® Silicon Carbide 
Heating Elements side 
mounted above and be 
low the hearth level 
Designed and built by 
C. 1. Hayes, Inc., Crans- 
ton, Rhode Island 


DESIGNED FOR CONTINUOUS OPERATION at the 2200-2400 
range, this modern electric furnace depends on GLOBAR® Heating Elements 
tor uniform, controlled heat needed in hardening high speed steels on a 
production basis. Accurately-controlled electric heat assures cleaner treated 
parts...reduces rejects due to faulty heating. Quality of the finished 

product goes up, while costs go down 


YOUR BEST CHOICE... GLOBAR as the source of heat in industrial 
electric furnaces for heat treating, brazing, sintering, annealing, and 

other industrial heating Operations, GLOBAR engineers will be glad to evaluate 
your heating requirements, without obligation. Write The Carborundum 


Company, Dept. MP 87-64, Niagara Falls, New York 
Heating 
FREE CATALOG... gives detailed physical and - 
electrical characteristics, of GLOBAR® Silicon Carbide Heating E lements 


Elements. Also mounting and control recommendations 
mane 


Write for Bulletin “H”". 
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Specify 


In soaking pits, Johns-Manville Sil-O-Cel C-22 Insulating Brick 
provide outstanding performance as back-up insulation. 


Johns-Manville SIL-O-CEL C-22 Insulating Brick 


the diatomaceous silica brick that retains its high cold 
crushing strength of 700 psi throughout normal service range 


Because of its exceptional strength Sil- 
©-Cel C-22 Insulating Brick has gained 
wide acceptance as an all-purpose insu- 
lating brick. Itis especially recommended 
for soaking pits, open hearth bottoms, 
slab heating furnaces, hot blast stoves, 
coke ovens and other high temperature 
equipment. 

Millions of microscopic cells provide 
Sil-O-Cel C-22 brick with excellent heat 
resistance up to 2000PF, It has a thermal 
conductivity of only 1.88 Bruin/sqft/F/he 
at LOOOF mean temperature. In addition, 
with a density of 38 Ib/cu ft, it is light and 
easy to handle. 


For direct exposure or back-up to 
1600P, use Sil-O-Cel 16L Insulating 


5 Johns-Manville 


Brick. This newest member of the J-M 
diatomaceous silica insulating brick 
family has less than 0.1% reversible thermal 
expansion at 1600P, Conductivity is 1.07 
Bu in/sq ft/F/he at LOOOF mean temper- 
ature with a density of 33-35 Ib/cu ft. 
Cold crushing strength is 350 psi. Sil-O- 
Cel 16L serves equally well as back-up 
insulation or exposed refractory lining. 


For back-up at higher temperatures, 
specify Sil-O-Cel” Super Insulating Brick 
with an unusually high temperature limit 
of 2500PF, 

W rite today for further information on 
Sil-O-Cel Insulating Brick and Insulating 
Fire Brick. Ask for Brochure IN-115A. 
Address Johns-Manville, Box 60, New 


York 16,N. Y. In Canada, 565 Lakeshore 
Road East, Port Credit, Ontario. 


INSULATION 


MATERIALS “ENGINEERING - APPLICATION 
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You need MORE than these 
Heat Treat Metals! 


The science of heat treating has become of vital importance to 
many manufacturing operations. Without the radical improve- 
ments of the properties and characteristics achieved in metals and 
alloys by heat treating, many of the nation’s most important prod- 
ucts could not be made. 

To perform the appropriate type of heat treatment, such as 
annealing, normalizing, quenching, tempering, carburizing, con- 
trolled atmosphere hardening, stress relieving and others requires 
specialized, intricate, and expensive equipment such as is illus- 
trated here. 

But more than such equipment is needed. The most modern and 
highly specialized equipment is useless without the correct com- 
bination of operational skill and technical experience that has been 
developed over years of practical operating practice. Equipment 
and materials are important, but the essential factor in heat 
treating operations of all kinds is the human touch and the prac- 
ticed hand. 

The members of the Metal Treating 
Institute listed here are the recognized 
leaders of the commercial heat treating 
industry. They are specialists possessing 
the equipment, the technical skill, the 
years of experience, and the personnel 
with which to solve your heat treating 
problems all under one roof 

When you need complete heat treating 
services or want consultation concerning 
heat treating or engineering or design 
yroblems, write any of the companies 
isted. All inquiries will receive prompt 
attention. 

WRITE FOR A COPY OF A BOOK- 

LET “A REVIEW OF SALT BATH 
CARBURIZING"”. 


Ace Metal Treating Corp. Metre Heat Treat Co. 
Elizabeth, New Jersey New York 13, New York & Ridgefield, N. & 
Allied Metal Treating Corp. New England Metallurgical Corp. 
Kenosho; Monitowoc; Racine, Wisconsin South Boston 27, Massachusetts 
Anderson Steel Treating Co. 
Pavie Products Company 
8. & W. Precision Heat Treating Co. METAL TREA 7) $1. Lovis 10, Missouri 
|, Pennsylvania 
Benedict-Miller, Inc. 
The Queen City Steel Treating Co. 
Bennett Heot Treating Co., inc Alfred Heller Heat Treating Co 
Nework 3, New Jersey New York 38, New York 4. W. Rex Company 
Commercial Metal Treating, inc. Hollywood Heat Treating Co. Lonsdele, Pennsyivenia 
Bridgeport, Conn Los Angeles 38, Colifornio Stanley P. Rockwell Company 
Cook Heat Treating Co. of Texas L-® Heat Treating Company Hartlord 12, Connecticut 
Houston 11. Texas Nework, New Jersey Cc. U. Scott & Sen, inc 
The Dayton Forging & Heat Treating Co. The Lakeside Steel Improvement Co (Stointess Steeis) 
Dayton 3, Ohio Clevelond 14, Ohio Rock isiond, Hilinois 
Drever Company Metallurgical, inc. Standard Steel Treating Co. 
Philadeiphio 33, Pennsylvania Minneapolis 14, Minnesota Detroit 10, Michigan 
Greenman Steel Treating Company Metallurgical, inc. Syracuse Heat Treating Corp. 
Worcester 5, Massachusetts Kansas City 6, Missouri Syracuse, New York 
fred Heinzeimon & Sons Metiab Company Winton Heat Treating Compeny 
New York 12, New York Philadelphia 18, Pennsylvania Cleveland On 


This advertisement sponsored by these Companies which are members of the Metal Treating Institute. 


METAL TREATING INSTITUTE von 
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Use this fast, safe Hooker Process 
for descaling steel and titanium 


Descale alloy steels and titanium in any form 
Hooker Process with Virgo® Descaling Salt. 

A bath of molten Virgo Descaling Salt quickly converts scale, rust, and 
other surface impurities to an acid-soluble coating. A quench, acid dip, 
and final spraying then remove this coating in from one-tenth to one- 
hundredth the usual pickling time, with no measurable effect on the 
base metal. 


rapidly, safely——using the 


You can easily set up the Hooker Process for batch or continuous opera- 
tion on any form of work including strip, sheets, bars, wire, tubes, plate, 
castings, forgings, and fabricated parts. You can usually process work as 
fast as your handling methods allow, with a minimum of supervision 
Operation is safe for personnel, and there is little or no spent-acid dis- 
posal 

You can profit by the experience of more than 50 companies now 
using the Hooker Process successfully to speed up descaling of alloy steels 
and titanium in practically every form. 

You'll get quick service on any descaling problem, by writing or pho- 
ning us, Complete test and engineering facilities are at your disposal, 
without obligation. 


Send for these bulletins 
Descaling Salt for alloy steels and titanium how the 
Hooker Process works, its advantages, how to set up a 
Virgo descaling line, and the services you enjoy as a 
user. No obligation. Write us today 


From the Salt of the Earth -—- 


30 Forty-seventh St., Niagora Falls, N. Y. 


TITANIUM STRIP is descaled continuously 
on time cycles as low as 30 seconds, 
with excellent results 


Get the whole story on Virgo 


HOOKER ELECTROCHEMICAL COMPANY 


NIAGARA FALLS * TACOMA + MONTAGUE, MICH. + NEW YORK + CHICAGO + LOS ANGELES 


10-MINUTE IMMERSION loosens scale 


on 5 tons of stainless wire 


A water 
quench, 3-minute acid dip, and final 
water rinse produce a clean, bright 
surface with no pitting or etching 


LIGHT-GAUGE ALLOY STRIP is descaled 
at 20-35 ft. per min. in this Virgo 
bath, after annealing 


HOOKER 


CHEMICALS 
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12 STORY “BIRD CAGE” SEALED IN SAFETY 
WITH STAINLESS STEEL STRAND! 


Want more proof of stainless steel’s versatility? 
Here it is: this time as a protective cable barrier 
in the “Bird Cage” garage — Chicago’s new twist 
in solving parking problems. 

The % in. stainless steel strand is strong enough 
to withstand the impact of a car traveling 40 mph! 
The cable assembly does away with old methods 
of masonry and solid wall construction, too. And 
what a difference that makes in construction costs! 


No wonder more and more architects and de- 
signers are looking to stainless steel. It can solve 
both structural and decorative requirements in a 
single member. For economy and practicality, no 
other metal can match it. 

Put stainless’ beauty, strength and corrosion re- 
sistance to work for you, too. Your supplier has 
full particulars on how it can be engineered profit- 
ably in your product. 


4 new twist in design.... The sweep and flow of modern 


auto design is made possible through the beauty of stainless 


steel corrosion resistance makes it ideal for 


interior and exterior decorative parts. 


\ 


The finest stainless steels are made with Vancoram ferro alloys. 


VANADIUM CORPORATION OF AMERICA 


420 Lexington Avenue, New York 17, N.Y. Pittsburgh * Chicago * Cleveland + Detroit 


" Producers of alloys, metals and chemicols 
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At the Edmore, Michigan, foundry of General 
Electric's Carboloy Department, all the critical 
Alnico series of alloys are made in AJAX 
NORTHRUP induction furnaces. And you'l! find 
the same choice of equipment wherever precision 
alloys enter the industrial picture. For the inher- 
ent advantages of AJAX induction melting are a 
perfect match for the uniformity, accuracy, and 
control required in precision alloying whether 
ferrous or non-ferrous 

Electromagnetic fields in AJAX-NORTHRUP 
induction furnaces effectively ‘'stir’ the molten 
metal. Even those elements representing frac- 
tions of one per cent of the charge are uniformly 
distributed throughout the melt. And melting is 


Associated Companies Ajax Electric Company 


Avon 


so fast and clean that you're sure to get out of 
every melt exactly what you've put into it, sub- 
ject, of course, to the normal slag problems inher- 
ent in the material being melted. There's no 
chance of contamination, and scrap almost 
100% recoverable. Temperature presents no 
problem, for both it and melting speed are easily 
controlled by varying power to the furnace 

For forty years AJAX-NORTHRUP induction 
heating systems have saved money and im- 
proved product quality in every type of installa- 
tion, ferrous or non-ferrous. Any wonder industry 
continues to choose AJAX equipment for precision 
alloying? For details, write Ajax Electrothermic 
Corporation, Trenton 5, New Jersey 


1S 


Electric Furnace Co.—Ajax Engineering Corp 


SINCE 1916 


INDUCTION HEATING-MELTING 
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When you install a B & G Hydro-Flo Oil Quenching 
System you eliminate the warping and quality variations 
caused by uncontrolled quenching of heat-treated metal 

Oil is circulated at high velocity and with strong turbu 
lence through the quench tank — then cooled and pumped 
back again. The oil in the quench bath is kept constantly 
at whatever temperature 1s desired. Since every batch is 
quenched under identical conditions, every batch is identical 
in quality 

While the individual components of an oil cooling 
installation can be purchased and assembled on the job 
the trend today is to install completely factory-assembled 
oil cooling systems 

To meet this demand, B & G offers completely self 
contained oil cooling units —integrated in every respect 
ready for immediate operation. These units are engineered 
to your specihic requirements 

Whether your heat treating volume is large or small, the 
services of the B & G engineering department are available 


Your request for information will receive prompt attention, 


Hydre- 
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jo OIL QUENCHING SYSTEMS 
BELL & GOSSETT COMPANY 


Dept.£G-16. Morton Grove, Ill. 


Canadian Licensee: §. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto *Ree Pat OF 


WILL BRING OUT THIS CHARGE 
UNIFORM IN QUALITY 


The quenching stage of your heat-treating 
process 1s the point where all previous 
operations are brought to either a successful 
or unsaustactory conclusion 

At this point is determined the tinal qual- 
ity of your product the amount of ume 
and material wasted by sub-standard rejects 


and your ultimate operating cost! 


The & & G Self-Contained Oi) Cooler illustrated here is pre-engimeered and 
assembled nplete at the fa ry lt nates the need tor building Pump pret 
an tand fon ase ‘ alve rol an 
rest bale place f the quench tank 
and water line It can be ca wved it a chang ‘ arranger mak 
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Du Pont customer service men—located throughout 
the country—have a wealth of experience at their 
finger tips to help you with any descaling problem. 


Only a phone call away when needed, these service 
men are completely familiar with all phases of So- 
dium Hydride Descaling—a process pioneered by 
Du Pont. If you are descaling any metal unaffected 
by fused caustic at 700°F., it would be to your ad- 
vantage to talk to one of them about this modern 
descaling process. 

There's no cost for this service—which includes 
laboratory investigation of problems, plus expert 
aid in construction, installation and operation of 
the process. A call to the nearest Du Pont district 
office will bring you complete information. 


DISTRICT AND SALES OFFICES 
Baltimore Plaza 2-2862 Charlotte FRanklin 5-556! Cleveland CHerry 1-6078 New York LOngacre 3-6440 
Boston HAncock 6-1714 Chicago INdependence 3-7250 Detroit UNniversity 4-1963 Philadelphia Kingsley 5-1900 
Cincinnati PArkway |-5253 Los Angeles CUmb.3-2761 San Francisco EXbrook 2-6230 


ELECTROCHEMICALS DEPARTMENT 


‘weunreeron . DU PONT DE NEMOURS & COMPANY [INC.) 
BETTER THINGS FOR BETTER LIVING 


. THROUGH CHEMISTRY WILMINGTON 98, DELAWARE 
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\ HERE'S THE 


HEAVY 


FOR HEAVY LOADS 


Nothing like it built before! It's the new Wissco Rod Re- 
inforced Alloy Belt made from %" rods — a high temperature 
processing belt that's extra big and rugged to carry heavy 
loads with long-lasting freedom from breakdowns and ser- 
vice interruptions. It will pay you to investigate the big 
advantages you get with Wissco’'s big heavy duty belt. 


Let us know your requirements. We can supply this belt in 
any alloy tc meet your particular heat conditions. 


THE COLORADO FUEL AND IRON CORPORATION—Denver and Ooklend 
WICKWIRE SPENCER STEEL DIVISION—Atiante, Boston, Buflele, Chicege, Detroit, 
New Orleans, New York, Philedelphie 


WISSCO BELTS 


PRODUCT DF WICKWIRE SPENCER STEEL DIVISION 
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Inspection with Magnaglo and black light reveals o crack in this oxle. 


How MAGNAGLO* Helps Cut Costs 


—and Insures Reliable Quality 
at Clark Equipment Company 


Finding crack-type defects in parts during production 
helps to keep costs down, and insure safety and Sepentabil 
ity. These are prime aims at Clark Equipment Company. 
They know these aims can best be realized by methods 
that produce consistent reliable quality, economically. 


Tobe sure of this, they utilize Magnagloinspection. Itisfast- 
er than visual and much more accurate. Magnaglo helps 
find any possible cracks and helps determine the cause. 


They save money by using inspection with Magnaglo to 
eliminate much waste motion, Time is not spent in com- 
pleting cracked parts, since defects are discovered in the 
rough stage. Machining and labor costs are thus reduced, 
to keep Clark's costs and prices low and very competitive. 


The $2500 Magnaglo unit was originally purchased as 
an aid to inspection in the axle shaft department. The 
inspection has now proven of value on many other parts, 
including knuckles, arms, and drive axles. Good sampling 
inspection practices usually serve to control quality in 
transmission and steering parts, bushings, tie-rod ends 
and bolts, and find “bugs” in manufacture before they 
cost money. 


Quite likely one of the many Magnaflux Corporation test 
methods can do the same for you. Various methods work 
on every type material, at any stage of manufacture. Kits 
and units sell from $45.00 up to a few thousand dollars. 
No license required. Ask to have a Magnaflux* engineer 
call— or write for our bulletin on LOWER PRODUC- 
TION COSTS. 


*Magnaflux and Magnaglo ore Registered Trademarks of 
Magnoflux Corporation 


746 West Lawrence Avenve 
Chicago 31, Illinois 


New York 36 Pittsburgh36 Cleveland 15 
Detroit 11 . Dallas 19 . Los Angeles 58 


MAGNAFLUX 
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Proof of the pudding~—a Clark fork truck operator deposits a skid of axles 


at the Magnaflux inspection station. Axles of this truck were originally 


For the past ten years, Clark 
Equipment Company has 
been using o Magnaflux unit 
similar to this model DR-543, 
with Magnaglo and hood 
Other models at low price 
are available to suit your 
requirements 
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NATIONAL ENGINEERING SERVICE 


Heat and Corrosion Resistant Castings 


General Alloys Company products are backed 
by a national engineering service offering un- 
excelled mechanical and metallurgical Heat and 
Corrosion Resistant Alloys for all Defense and 
Industrial applications. 


There is no substitute for Experience’”’ 


GENERAL ALLOYS BRANCH OFFICES AND REPRESENTATIVES 


mil Gathmann, Ir 


Tracy C. jarrett 


Vincent C. Leatherby 


GENERAL ALLOYS COMPANY 


405 WEST FIRST STREET BOSTON, MASS. 


“OLDEST AND LARGEST EXCLUSIVE MFRS. OF HEAT & CORROSION RESISTANT CASTINGS” 
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QUALITY NAMES IN ALLOY 
FOR HEAT CORROSION ABRASION. Kite 


. 


Sen 
tk 
BALTIMORE. Maryland CHICAGO, Illinois DETROIT 2. Michigan MINNEAPOLIS &. Minn MUNCIE. Indiana 
General Alloys Company General Alloys Company Warren Eckiand The George Oesautets Co 
; 513 Park Avenue Edward T. Connolly Don B. Hutchins 2828 Lyndate Ave. South P.O. Box 776 
224 8. Michigan Ave 4-147 General Motors Bidg 4105 Wyser Block 
: BUFFALO, New York CLEVELAND 15.‘ Obie FORT WAYNE &. Indiana LOUISVILLE 7, Kentucky NEW ENGLAND 
Roy E. Lynd E. E. Whiteside The George 0. Desautets Co The George 0. Desautels Co David L. Ellie 
812 Tacoma Ave 2254 Euctid Ave P.O. Box 1176 4001 Hyotiffe Avenue Woodland Road 
R.A. 14, No. Bend Drive Weet Concord, Mass 
BIRMINGHAM, Alabama OENVER. Colorado HOUSTON 3. Texas INDIANAPOLIS 8. Indians wew YORK 7, New York 
Ray F. Frings La Wm. €. Brice Co The George 0. Desautets Co General Alloys Co 
Harry G. Mowat 95 S. Ammons St 103 Bastrop St N. Meridian Street Altred Samoter 
1247 American Life Bide 0. Box 7011 50 Church Street 
PHILADELPHIA, Pa PITTSBURGH 15. Pa 
john P. Clark Co Po ST. LOUIS 16, Missouri 
124 8. Easton Road Associated Steet Mills. tne 
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ALUMINUM 
HOLDING 
FURNACES 


3 


engineered and installed by 


carl mayer 


The three Aluminum Holding Furnaces in- 
stalled at Reynolds Metals, Ine., Arkadelphia, 
Ark., were engineered by Carl Mayer for 
greater production efficiency, maximum 
production economy. 

Each furnace is 10 ft. 35 ft. x12 ft. with a capacity of 60,000 Ibs. 
of molten aluminum per charge. Fuel is natural gas. Approximate 
operating temperature is L450°R, 


Write for our Bulletin No, HT-53. 


Over 30 years’ experience. 


CLEVELAND 15, OHIO 


3030 EUCLID AVENUE * 


OTHER PRODUCTS: Core & Mold Ovens @ Red Bakers ® Paint & Ceramic 
Drying Ovens © Special Pr ing Equip t & Accessories 


applied by hoists, 


Overload protected. 


air pistons, 


MEASURING TENSION IN A MOVING 
WIRE WITH A DILLON DYNAMOMETER 


13 different capacities from 0-500 lbs 


14620N Keswick St 


Van Nuys 5, California 
(Suburb of Los Angeles) 


turnbuckles, 


. up to 
0-100,000 Ibs. Compact, light weight. Supplied with 


max, pointer and shackles. Instantly reads load 


etc, 


WRITE FOR ILLUSTRATED LITERATURE AND FREE TENSILE STRENGTH COMPUTER 


W.C. DILLON & CO., ine. 


ADVANTAGES OF DRY CYANIDING: 


1. Distortion and size change held to a mini- 
mum. 


2. Produces a hard surface, highly corrosion 
resistant. 


3. Finished parts have greater wear resist- 
ance. 


Finished parts are clean and bright, re- 


quiring no cleaning when plating is de- 
sired. 


it is an ECONOMICAL case hardening 
process. 


Typical Automotive and Aircraft part 
Cyanided"’ 


ANNOUNCING anotHer STANDARD exctusive! 
STANDARD’S DRY CYANIDING PROCESS 


s successfully 
by Stondord Steel Treating Company 


Your Samples Processed Without Obligation | 


We maintain a Complete Metal- 
iT ical Department As a Service 
Courtesy for Our Customers 


“THE STANDARD OF THE HEAT TREATING INDUSTRY” 


TREATING CO. 


3467 Lovett Avenue ° Detroit 10, Michigan e Phone TAshmoo 5-0600 
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casting pump parts 
makes the difference 


* Advanced Know-How 


milling ht reduced 
millin milling operation for 
2 b z = opera tion slot and contour by design change slot and contour 
precision bore operation omitted cast in cast in 


é holes drilled thru holes drilled thru 
drilled holes 3 milled holes castin clearance facing operations full thickness thin section 
grooves aa required on all sides 


BEFORE AFTER BEFORE AFTER 


Machining time on the stainless steel housing for the 
Vanton ‘“‘flex-i-liner’’ pump was cut from 14 hours 
down to 2 through the use of shell cores; weight was 
reduced and drilling simplified through casting redesign; 
and the use of shellcast eliminated the milling on the 
end plates, making it economical to produce them in 
stainless steel instead of aluminum. This resulted in a 
better product in less time and for less money thanks 
to Cooper Alloy Advanced Know-How. 


For full details on this specific application write for 
free copy of case study #2. 


COOPER ALLOY 


CORPORATION «+ HILLSIDE, N.J. 


Foundry Products Division 


MARCH 1956 203 


\\ 


The KEL-RAY, Projector 


a portable tool for low-cost radiography 


Here is a new development employing radioactive 


cobalt, iridium, or cesium as a source of gamma 
rays. One of the most practical means yet devised 
for industrial non-destructive testing, the KEL-RAY 
Projector lowers costs and simplifies procedures wher- 
ever radiographic testing can be applied. Here’s why: 


PORTABLE — Requiring no 
external power, the KEL-RAY 
Projector is available in three 
portable sizes, the smallest of 
which can be moved by hand. 


SAFE —Ruggedly constructed, 
equipped with tamper-proof 


shutter, it is designed and built 


to keep radiation leakage at a 
minimum—well below AEC 


and ICC safety requirements. 


ECONOMICAL -— Initial and operating costs are 
low. Requires no maintenance during life of 
isotope. Set-up time and man-power are minimized. 


BASY TO UGE - Simple to operate on light or heavy 
material up to 8 inches thick by anyone properly trained. 


For information on how the KEL-RAY Projector 


can meet your needs, write for Bulletin P1I96P. 


METAL & THERMIT 


CORPORATION 
© 100 EAST 42nd STREET, NEW YORK 17, N.Y. 
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© PUTING 
MLOYS 


instruments. | 
tae the ELGILOY Book! 


ELGIN NATIONAL WATCH COMPAK 


ELGIN. ILLINOIS ~ 


pUZZE 


Rey. U. S. Pot. Off 


INDUSTRIAL Gas EQUIPMENT 


NO BLOWER OR 
OTHER POWER 
NEEDED 


JUST CONNECT TO GAS SUPPLY 


BUZZER Equipment, a buy-word 
since 1911, provides the hottest 
and quickest heating . . . without 
blower or power. Wide range of 
turn down and heat control. You 
can depend on a BUZZER. 


Atmospheric Pot 
Hardening Furnaces 


Send for complete 
BUZZER Catalog. 


126 SO. GRAND BALOWIN, N.Y. 


Mfrs. since 1911 
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problems for you. « 
it's a completely new’sp: 
avaiiabie. Leading industries | 
Y 
CHARLES A. HONES, Inc. 


The Meteramic 38 Taximeter 
Manufactured by 

THE VIKING TOOL & MACHINE CORP. 

2 MAIN STREET + BELLEVILLE, NJ. 


The gears and cams used in this taximeter bear against 
steel pins and shafts. Steel castings won’t hold up—as 
steel wears on steel, shafts are worn, holes elongated, 
and tolerances expanded to the point that the meter 
operates erratically. 


In four of the most critical, high-friction wear points, 
cast ““BeryLco” brand beryllium copper parts are now 
providing these necessary advantages: 


Machining costs are obviated—in castings, beryllium copper 


yields an end product consistent with original mold design, 
achieving tolerances of .0005", 


The delicate lobes, ratchets, cams and teeth that characterize 
the four cast parts could only be molded by beryllium copper 
—no other alloy would hold such fine detail. 


The parts are susceptible to rust and corrosion... an ever- 
present problem with steel which has been eliminated alto- 
gether by using beryllium copper alloys. 


A Rockwell of C-37 to C-43 is achieved by a simple heat 

treatment, The part is first solution annealed at 1475°F. for 

3 hours and water quenched immediately ... then heat 

treated at 600°F. for 2 hours and air cooled. The expansion of 

the part during heat treatment is controlled to within .002”, 

far less than with comparable materials. Expensive machining 

costs are prevented, since the part is pin-pointed to the design 

specifications in the original cast. 

There has never been a failure of any beryllium copper 
part in the taximeter, even though these meters are used 
in the nation’s toughest proving ground—the New York 
City taxi service. On the testing rack, each meter is run 
for 2000 miles at 120 mph and 25% overvoltage, plus 
700 miles under regular conditions. Part wear and clear 
ances are exactingly checked, and it is here that these 
cast ““BeryLco” brand beryllium copper parts have dem- 
onstrated that they will outwear and outlast the service 
life of any taxi on the road. 

A technical bulletin (#32) discussing in detail the use 
of ““Breryico” brand beryllium copper castings as they are 
used in this taximeter is available upon request. This 
bulletin is instructive reading, and we recommend that it 
be made a part of your permanent files. Write to: 


THE BERYLLIUM CORPORATION 


ocr DEPT. 6C, READING 9, PENNSYLVANIA 


“BERYLCO” Brand Beryllium Copper is Shelf Stocked by Leading Worshouse Distributors. 
Export Department, Reading, Pennsylvania « Cable Address ‘BERYLCO” 
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“THE BERYLLIUM COPPER CASTINGS 
IN THIS TAXIMETER 
WILL OUTLAST THE TAXI!” 


FLAG INDEXING CAM; one of the most complicated single-cast parts 
ever produced . .. it has lobes, teeth, ratchets, cams, @ square 


tapered hole, and a disengaging stop. Steel could never be cast in 


such a complication of design, and brass is too soft te take 


the beating. The tapered socket measures .628'° with a@ tolerance 


of —0.005"' and +0.00"’. 


BRAKE ACTUATING CAM; a zinc alloy formerly used for this part 
would not stand up under the terrific amount of wear imposed 
... lf would change size as much as y'', break, and come off the 
shoft. The zinc alloy was replaced by a beryllium copper 
casting, which, with simple heat treatment, registers a Rockwell of 
C-37 te C-43, more than gh to withstand the rigors of 
operational stress. 


RATCHET HUB; used to operate the “extras” tabulation, which is 
actuated by a lever binding against the ratchet periphery of 
this part. The center hole of this part must fit over a steel stud in 
what amounts to a lap fit with a minimum acceptable tolerance 
of .001''. it was impossible to maintain this tolerance with steel, 
and machining costs were out of proportion. The part is now 
cast of “BERYLCO" brand beryllium copper to specifications which 
require a hub of .250"' with tolerances of —0.00"' and +.002'’. 


RETURN LEVER CAM; has an outside diameter of 1.565"', pitch of 16, 
contains 23 teeth with « circular pitch of .1963''. The depth 

of the teeth is .1348'', and the thickness of the teeth 098''. Used te 
reset the dollar and cents scale, this cam is under very high 

spring tension at ali times, and nothing but the most herdened 
material could withstand this duty. 
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NEW SYSTEM 


of portable 
HARDNESS 
TESTING 


The 


Revolutionary 


“OPPEL” 


HARDNESS 
TESTER* 


pend 
ONE instrument covers all the most widely used 
hardness scales 


, Laboratory accuracy plus easy handling. Simple 
operation...low cost. 


The “OPPEL” Hardness Rockwen 25-70 
System gives you direct, Brinell 50-500 

» 1 “B" 0.100 
always accurate read- a 
ings, using one inetru- 


1.8, of Steel 25.000 
ment in these ranges: 250.000 psi 


o matter what branch of the metal industry you are in, 
NOprEL” will do the job quicker, more accurately. 


For complete information, write 


COMPANY FOR TECHNICAL PROGRESS 


P.O. Box 41 Laas Cincinnati 29 


ADVANCE IN HARDNESS 
TESTING with the NEW 


LEITZ MICRO HARDNESS TESTER 


Even the most delicate and highly finished parts or tools may be tested 
for hardness WITHOUT DAMAGING or DEFORMING THE FINEST 
FINISH. 


The diamond impressions {invisible to the naked eye) are produced with 
loads of only 15 to 300 grams. 


The pyramid (or optionally rhombic} 
shaped impressions are measured by 
means of « 400-power microscope 
with reticule graduated to .0005 mm. 
Microscope objective 400x, indenta- 
tor os well as an 
extra 100x locat- 
ing objective are 
mounted on a com- 
mon revolving tur- 
ret for quick in- 
dexing on the im- 
pression. 

The LEITZ MICRO 
HARONESS TESTER 
opens up « NEW FIELD of 
Hardness Testing for every shop 
where other methods prove too 
costly or unsuitable. 

A reasonable price — simple 
operation, make the LEITZ 
TESTER essential equipment 
for any shop. 


Write for our explicit 13-page Booklet — 


Code GLOLD 


200-PG, LAFAYETTE STREET © NEW YORK 12, N.Y. 


THIS 
MANUFACTURER 
PUT THE SCREWS ON 


PLATING COMPOUNDS | 


To meet competition, a large East 

coast screw manufacturer* needed 

brighter zinc and cadmium finishes Swift can fill your 
—gleaming finishes that would not needs for super fin- 
lose their eye and buy-appeal on ishes— Aluminum, 
the dealers shelves. Copper, Cadmium, 
Swift recommended a specific fin- Zinc, White Brass. 
ishing compound—finished screws so 

effectively that they remained as Send for Technical 
bright as the day they were dipped Bulletins and 
—FOR YEARS. catalog sheet today! 


*name on request 


INDUSTRIAL CHEMICAL 
COMPANY 
CANTON, CONNECTICUT 


ALBANY TURNPIKE 


Versatrol Indicating Controller 


For any variable that can be measured electrically. 
Adjustable control points. . . . automatic operation. 


Catalog No. 3561 Versatrol 
(High Limit Automatic) with 
Single Contact 451-C Meter- 
Relay (0-20 Microamperes 
DC) Approx. 10 x 6 x 7 inches. 
Price $154.25. 


The meter-relay “heart” of a Versatrol detects and indicates 
minute changes of current or voltage. It trips self-contained con- 
trol relays (5 Ampere) as a result of these changes. The trip 
point or points are adjustable. This control action can be initi- 
ated by changes in linear or rotary speed, radiation, moisture 
content, heat, flow, level, electrical resistance—or variations in 
pressure, quantity, stress or strain, load, deflection, thickness, 
weight, color, or light, etc. 

Some of the present applications are: Monitoring milling cutters 
(a dull tool pulls more load); automatic pH alarm; photocell 
light detectors; battery charger control; control of vacuum in 
TV tube manufacturing; conveyor belt speed control; moisture 
content control or warning. 


Ranges of Versatrol Meter-Relays: 0/20 Ua to 0/50 A, 0/5 Mv 
to 0/500 V. Dials can be calibrated in any units—rpm, foot 
candles, feet-per-minute, counts per minute, deflection, devia- 
tion, etc. Signal input may be either AC or DC. Control sensi- 
tivity may range from 0.2 microamps to 1000 amps, or 0.1 mv. 
to over 500 volts. Shunts, series resistors and current trans- 
formers can be used in input to extend sensitivity range. Control 
can be high limit (on an increase in signal), low limit (on a de- 
crease in signal) or double (control action on rise or fall of 
signal). Versatrol can be used for continuous on-off contro} 
(automatic) or for shut-down or alarm (requiring manual reset). 
No vacuum tubes are used. Write for Bulletin G-7. Assembly 
Products, Inc., Chesterland 37, O. Or phone our Versatrol De- 
partment: (Cleveland, O.) HAmilton 3-4436. 


Booth 311, IRE Show, March 19-22, Kingsbridge Armory, New York City 
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The tight protective rine coating, 

by the continuous line 
galvanizing 
completely intact. 


THINGS TO COME 


AN EXAMPLE: This sprinkling can rosette was formerly made of 
black plate and then electroplated to provide the necessary rust 
proofing; it is now produced from flat, galvanized stock in six 
operations without chipping, cracking, peeling or flaking of the 
protective zinc coating, 


Photos of rosette, courtesy WHEELING STEEL CORP 


The progress that has been made in the United 
States to take full advantage of the unexcelled 
qualities of zinc as a protective metal is dra- 
matically illustrated here. Many products made 
of galvanized sheet steel are pressed into 
shape by terrific force. But if a galvanized 
sheet can be flattened into a double fold under 
the crushing weight of a road roller without 
failure of the protective zinc coating, it is 
obvious that it will withstand equally well the 
severest drawing and forming operation. 


The improved properties of today’s contin- 
vous line products has led to an enormous 
increase in their consumption. The zinc coating 
being as ductile as the base metal, anything 
that can be made of steel sheets, can now be 
made of galvanized sheet. 


ST. JOSEPH LEAD COMPANY 


250 PARK AVENUE, NEW YORK 17, N.Y. 
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HAVE YOU HEARD 
ABOUT THIS 
EXTRAORDINARY CLEANER ? 


It saves money in paint shops! 


Oakite Rustripper is an alkaline material that 
strips paint, pigment residues and phosphate 
coatings from steel at the same time that it 


removes rust and oil. 


It saves money in plating shops! 


Oakite Rustripper removes rust or heat scale 
from steel at the same time that it removes 
oil and other soils. It avoids hydrogen em- 
brittlement, damage to machined surfaces 


and other disadvantages of acid pickling. 


FREE 
For more information about how Oakite 
Rustripper eliminates operations in paint 
shops and plating shops, send for one or 
both of the illustrated booklets listed in 


the coupon, 


Technicol Service 


Representatives in 


Nautilus were protected with a 
Grafo Colloidal dry film lubricant. 
Grafo products were tested and 
found the most ideal for this work. Whether you have need 
for lubrication of fine watch tools or large forging presses you, 
too, will find Grafo Colloids the finest and most economical to 


use. Write 


colloidal dispersions. 


Grafo Lubricants are Often imitated but Never Excellied 


Parts of the new atomic submarine 


today for complete details concerning Grafo 


COLLOIDS 
CORPORATION | 


Prin 279 WILKES PLACE 
SHARON, PENNSYLVANIA 


PERECO 


Electric 


FURNACE 


Principal Cities of 


and Canada 
. 
Export Division 


Cable Address 
Oakite 


OAKITE PRODUCTS, INC. 
26H Rector Street, New York 6, N. Y. 


Send me free booklet checked belou 


“Here's the best shortcut in the field of organic 
finishing” 


[-] “Here's the best shortcut in the field of electro- 
plating” 


Name 


Company. 


Address 
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Roller Hearth 
For Heavy Loads 


WRITE TODAY 
Standard and Spe- 


cial Units 450° F. 


peak 
results 


MODEL 
RH-68 


Model + RH-68 
PERECO Electric Roller- 
Hearth Furnace is espe- 
cially designed for rapid and 
easy handling of large or 
heavy loads, such as tools, dies, 
or products of similar nature 
which are difficult to load or unload 
from a hot furnace. Also ideally 
suited for enameling metal items 
Typical of all Pereco Furnaces built to 
specialized job requirements. Automatic 
temperature controls of all standard makes 
are available to meet the individual need 
Tell us your need and let us propose the answer 


PERENY EQUIPMENT CO. 


Dept. Q, 893 Chambers Rd., Columbus 12, Ohio 


Export Office: Bessemer Bidg., Pittsburgh 22, Pa. 
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In Protecting Parts = 
of New Atomic Sub 
| 
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Down Fort Worth way at famous Bell Aircraft Corporation, they 


made production tests on the mew FIRTHITE TXH Carbide... 
turning and facing needle bearing pins from SAE 4140 steel. 
The results speak for themselves: 
¢ 133% more bearing pins per grind. 
¢ More than twice as many pieces per grind as nearest 


premium grade. P 
e Seven times more pieces per grind than two other com- is, 


petitive grades. 


e Only .007 stock removed to resharpen compared with ary +) ¢ 


.025—.035 for competitive grades. 


Truly this test proves, as do others all over the country, that FIRTHITE TXH—35 PER GRIND 


FIRTHITE TXH is easily the outstanding carbide in its field... 
a premium grade at no premium price. 
Yes, FIRTHITE TXH is a completely new carbide concept... 
a combination of materials and processes designed specifically to 
do heavy-duty, high-production cutting operations better than they 
have ever been done before! 
You, too, can make important savings, and increase production 
with TXH. It's available now in all standard tips and tools. Try 
today. Competitiwe Grade © 15 per grind Competitive Grades 
Bac 4.5 per grind 
R316 


PRODUCTS OF FIRTH STERLING METALLURGY 


Firth Heavy Metal 


Staumless Speciatties Chromium Carbides GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


High Temperature Alloys High Temperature Cermets MILLS McKEESPORT, TRAFFORD, DETROIT, HOUSTON 


OFFICES AND WAREHOUSES’ BIRMINGHAM CHICAGO’ CLEVELAND OAYTON OFTROIT* 
HOUSTON LOS ANGELES* NEW YORK PHILADELPHIA PITISOURGH WASHINGTON WESTFIELO. 


VISIT BOOTH NO.528 A.S.T.E. SHOW 
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“Mission accomplished’ at Bell Aircraft...with FIRTHITE TXH 
STEEL 
f 133% more needle bearing pins per grind <\ 
| 


NOW AVAILABLE 
CLOTH-BOUND EDITION 


...the 1955 Supplement to the 


Metals Handbook 


Containing detailed information on 


Metals Selection Flame Hardening 


Sheet Steel for Formability Gas Carburizing—Commercial 

Material for Press Forming Dies Practice 

Gray Cast Iron Gas Carburizing—Use of 

Stainless Steel for Chemical Equilibrium Data 
Processes 


aes Control of Surface Carbon 
Aluminum Alloy Castings 


During Heat Treating 
Heat Treating of Tool Steel 
Design and Application Manual Arc Welding of 
Closed-Die Forgings Low-Carbon Steel 
Helical Steel Springs 
Surface Finish of Metals 
Residual Stresses 
Electroplated Coatings Testing and Inspection 

Creep and Creep-Rupture Tests 
Processing and Fabrication Radiography of Metals 


Induction Hardening and Macro-Etching of Iron and 
Tempering Steel 


Meta! Cleaning Costs 


as prepared by 


19 Committees comprising 
190 outstanding engineers 


For complete details of contents, see your August 
15, 1955, issue of Metal Progress . . . which con- 
tains all the articles now being offered in this 
cloth-bound edition. Price is $4.00 to ASM 
members, $6.00 to non-members. 


American Society for Metals 

7301 Euclid Avenue, Cleveland 3, Ohio 

Send me a copy of the 1955 Handbook Supplement 

Name 

Address 

Member of ASM Chapter 
C) send bill () check enclosed 
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_ .\ SWITCHES ON T-E 

| @acancive 

/NOICATORS 
WiLL DO THREE JO8&S: 


Versatility is an outstanding feature of Thermo 

Electronic Self-Balancing Indicators. Built-in key 

or push-button switches facilitate its initial 
function—rapid temperature checking from many points 
by providing momentary or maintained contact at your 
fingertips. Next, simultaneous operation of several push 
buttons will automatically average temperatures. And 
finally, three-position key switches allow you to transfer 
sensing elements from the indicator to a recorder if desired. 


Either Potentiometer, Pyrom- 
eter or Resistance Thermometer 
type, the indicator has 23 
available scale ranges— from 
—320 to 200 F. up to 1000 
to 3000 F. Maximum capacity 
with key switches—48 points 
for thermocouples and 36 for 
resistance bulbs. With push but 
tons — 24 points for either. Even 
larger capacities are possible 
with separate switch cases. 


WRITE FOR 
BULLETIN 61-100- H 


Thermo Electric 


Rochelle Park Post Office, SADDLE BROOK, NEW JERSEY 
CANADA « THERMO ELECTRIC (Canada) iid., BRAMPTON, ONT 
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KENTRALL Hardness Tester 


MAKES BOTH 
Superficial & 
Regular Tests 


Thoroughly proven in the field over the past two 
years, the KENTRALL makes all Superfieial Rock- 
well tests (15, 30 and 45 kg. loads), as well as all 
Regular Rockwell tests 
(60, 100 and 150 kg. 
loads). 

Want complete infor- 
mation? Write for Bul- 
letin RS. 


he 
Torsion 
Balance 


Main Office and Factory 
Clifton, New Jersey 
Soles Offices: 
Chicago, Sen Francisco 
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How Pittsburgh 
knotted brush 
construction provides 


e Better Balance @ Uniform wear 
e Better cleaning 
e Longer equipment life 


Because of their construction, Pittsburgh “Lightning” 
knotted sections have exactly the same number of wires 
in every knot. As a result, you get a brush with perfect 
balance—one that will wear uniformly and cause less 
bearing-destroying vibration in the machine that 
drives it! 


What's more, the special type of wire used in these 
knots is the fastest cutting, with the longest life, that 
can be produced. Built for the toughest applications, 
“Lightning” brushes are perfect for cleaning welds, 
removing scale or rubber, or cleaning parts where 
penetration brushing is needed. 

This is just one example of superior Pittsburgh 
construction, engineered for both general p> 
and specific applications. For detailsofthe | 
complete line, write for free Catalog No. 

54-W. Address: PITTSBURGH PLATE GLASS 
CO., Brush Division, Dept. Y-03,3221 — 
Frederick Ave., Baltimore 29, Maryland. == 


PITTSBURGH 
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A tean ratio EF exothermic gas generato with de Thi 


s EF special atmosphere generator has special adapter te enable 
sulphurizers and refrigerator, produces the atmos it te either as an or endothermic it is 
pheres for the EF continuous bright annealing used iv with the continuous bolt hardening turnace at 


shown in background This is one of several EF units iv 
a large copper and brass wire mill 


SPECIAL _ ATMOSPHERE EQUIPMENT 


right to scale free hardening or for carhor storatic 


EF special dry, high nitrogen atmosohere equipment consisting of an EF kere ‘e exothermic generators are available in various sizes 
exothermic generator, a CO» removal a retrigerator type dehydrator and types areas where Gaseous fuels are not obtainable This 
ar a dryer tor a dry Sitregen gas with tow H 12.000 cth kerosene unit is shown undergoing our regular tactory 
content suitable for bright annealing miscectlaneous steel and non- tests. prior to shipment te Seuth America tor use with EF fu nace 


ferrous products in various torms for bright annealing copper and scale-free annealing brass 


produces the exact results required 


This 000 efh endothermi type atmosphere generator is heated by This EF 127.000 lean ratio exothermic herizental water 


natural @as. tt produces atmospheres tor scale-free and non-decarh type Generator provides the special atmophere for the EF gas fired 

hardening miscellaneous smail and medium size parts continuously continuous furnace shown in the background This inetatiation te wsed 

in an EF gas fired radiant tube chain belt conveyor furnace for bright annealing copper tubing beth in cotte and straight length 

h 
or any heat treating process—any capacity 
Years of practical experience in designing and For endothermic and exothermic gas gener- 

building special atmosphere furnaces and gen- ators, ammonia dissociators, refrigerators, dry- 
erators enable EF engineers to furnish rugged, ers, desulphurizers, gas scrubbing units, CO 
efficient, heat processing equipment with a rep- removal units, or any other special atmosphere 
utation for successful, low cost operation and equipment, or furnaces, consult our experienced 
maintenance. engineers—ift pays. 


THE ELECTRIC FURNACE CO. 


CAS FIRED, OIL FIRED AND ELECTRIC FURNACES ~Cha 
FOR ANY PROCESS, PRODUCT OR PRODUCTION 


Conadion Associctes @ CANEFCO, LIMITED @ Toronte 1, Conoda 


= 
| designed for efficient, low cost operation | 


The steel warehouse has long been an 
integral part of America’s industrial 
distribution system. Through planned 
buying, the warehouse is in a position to 
supply “less than mill runs” and to fill orders 
for quick delivery on all types of steel. 


COPPERWELD 


Leaded 


NOW AVAILABLE 


Today, as a further service, most of America’s 
steel warehouses are serving the increased 
demands for Copperweld Leaded Steels—the 
steel with “built-in productivity.” 


THROUGH MANY 


COPPERWELD STEEL COMPANY e¢ STEEL DIVISION #© WARREN, OHIO 
EXPORT: Copperweld Steel International Co., 117 Liberty St., New York 6, N.Y. 
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